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(54) Abstract Title: Coupling an expandable tubular menik>er to a preexisting structure 

(57) An expandable tubular member 1435 is coupled to a wellbore casing 1400 by anchoring a packer 1450 to 
the wellbore casing 1400 so as to maintain an expansion cone 1440 in a stationary position. The tubular 
member 1435 is then lowered towards the stationary expansion cone 1440. As the lower end of the 
tubular member 1435 impacts the expansion cone 1440 it is radially expanded into contact with the 
wellbore casing 1400. The packer 1450 Is then decoupled from the wellbore casing 1400 after which the 
expansion cone 1440 is axially displaced by applying an axtal.force to a first support member 1420. The 
axial displacement of the expansion cone 1440 radially expands the expandable tubular member 1435 
into Intimate contact with the wails of the wellbore casing 1400. 
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RADIAL EXPANSION OF TUBULAR MEMBERS 

Cross Reference To Related Applications 
Hiis application daims the t>enefit of the firing date of U.S. provisional patent 
application serial number 60/212.359. attorney dodcet number 25791.38, filed on 
5 June 19, 2000, the disclosure of which is incorporated herein by reference. 

This application is a continuation-in-part of the following co-pending patent 
applications: (1) U.S. utility patent application serial no. 09/454,139. attorney docket 
no. 25791.3.02, filed on 12/3/1999. which claimed the benefit of the filing date of 
U.S. provisional patent application no. 60/111,293, attorney docket no. 25791.3, 
10 filed on 12/7/1998; (2) U.S. utility patent application serial no. 09/510.913, attorney 
dodcet no. 25791.7.02. filed on 2/23/2000. which claimed the benefit of the filing 
date of U.S. provisional application no. 60/121.702, filed on 2/25/1999; (3) U.S. 
utility patent application serial no. 09/502.350, attorney docket no. 25791.8.02, filed 
on 2/10/2000, which daimed the benefit of the filing date of , U.S. provisional 
15 applkatlon no. 60/119,611, attorney docket no. 25791.8; (4) U.S. utility patent 
application serial no. 09/440,338. attorney docket no. 25791.9.02, filed on 
11/15/1999, which daimed tine benefit of tiie filing date of U.S. provisional 
application no. 60/108,558, attorney docket no. 25791.9. filed on 11/16.1998; (5) 
U.S. provisional patent application no. 60/183.546, filed on 2/18/2000; (6) U.S. utility 
20 patent application no. 09/523,460. attorney dodcet no. 25791.11.02, filed on 
3/10/2000. which daimed tfie benefit of Vne filing date of U.S. pn^visional application 
no. 60/124.042. filed on 3/11/1999; (7) U.S. utilrty patent application no. 09/512.895, 
attorney docket no. 25791.12.02. filed on 2/24/2000. which daimed the benefit of 
ttie filing dates of U.S. provisional application no. 60/121,841, attorney docket no. 
25 25791.12. filed on 2/26/1999 and U.S. provisional application no. 60/154,047. 
attorney docket no. 25791.29, filed on 9/1^/1999; (8) U.S. utility application no. 
09/511,941. attorney docket no. 25791.16.02, filed on 2/24/2000, which claimed the 
benefit of the filing date of U.S. provisional serial no. 60/121.907. attorney docket 
no. 25791.16. filed on 2/26/1999; (9) U.S. utilHy patent application no. 09/588.946, 
30 attomey docket no. 25791 .17.02. filed on 6/7/2000. whic^ daimed the t>enefit of the 
filing date of U.S. provisional patent appHcation serial no. 60/137»998, attomey 
docket no. 25791.17. filed on 6/7/1999; and (10) U.S. utility patent application no. 
09^59.122, attomey docket no. 25791.23.02. filed on 4/26/2000, which daimed the 
benefit of the filing date of U.S. pro>^k>nal appBcation no. 60/131.106. attomey 
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docket no. 25791.23, filed on 4/26/1999, Applicants incorporate by reference the 
disdosures of these applications. 

This application is related to the following co-pending patent applications: 
(11) U.S. provisional application no. 60/146,203. attorney docket no. 25791.25, filed 

5 on 7/29/1999; (12) U.S. provisional application no. 60/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent applicatton serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033, attorney docket no. 25791.37. 

10 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney dod<et no. 25791.39, filed on 11/12/1999. Applicants incorporate by 
reference the disclosures of tiiese applications. 

Background of the Invention 
This invention relates generally to wellbore casings, and in particular to 

15 wellbore casings thai are formed using expandable tubular members. 

Conventionally, when a wellbore is created, a number of casings are 
installed in the borehole to prevent collapse of the borehole wall and to prevent 
undesired outftow of drilling fluid Into ttie fomnation or inflow of fluid from the 
fonration into the borehole. The borehole is drilled in Intervals whereby a casing 

20 which is to be Installed in a lower borehole interval is lowered through a previously 
installed casing of an upper borehole Interval. As a consequence of this procedure 
the casing of the lower Interval Is of smaller diarneter than the casing of the upper 
hten/al. Thus, the casings are in a nested an^ngement with casing diameters 
decreasing in downward direction. Cement annul! are provMed between the outer 

25 surfaces of the casings and the borehole wall to seal the casings from the borehole 
wall. As a consequence of this nested arrangennent a relatively large t>orehole 
diameter is required at the upper part of the wellbore. Such a large borehole 
diameter involves increased costs due to heavy casing handling equipment large 
dn1l bits and increased volumes of drilling fluid arid drill cuttings. Moreover, 

30 increased drilling rig time is involved due to required cement pumping, cenr>ent 
hardening, required equipment changes due to large variations in hole diameters 
drilled in ttie course of tiie well, and the large volume of cuttings drilled and 
removed. 

The present invention is directed to overconrting one or more of the 
35 limitations of the existing procedures for forming welltx>res. 
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Summary of the Invention 
According to one aspect of the present invention, a method of coupling an 
expandable tubular member to a preexisting structure is provided that includes 
positioning the tubular member and an expansion cone within the preexisting 
5 structure, anchoring the tubular member to the preexisting structure, axially 
displacing the expansion cone relative to the tubular member by pulling the 
expansion cone through the tubular member, and lubricating the interface between 
the expansion cone and the tubular member. 

According to another aspect of the present invention, a method of coupling a 
10 tubular memt)er to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 
cone relative to the tubular member by pulling the expansion cone through the 
tubular member. The tubular member includes: an annular member, including: a 
15 wall thickness that varies Jess than about 8 %. a hoop yield strength that varies less 
than about 10 %, imperfections of less than about 8 % of the wall thickness, no 
feilure for radial expansions of up to about 30 %, and no necking of the walls of the 
annular member for radial expanstons of up to about 25%. 

According to another aspect of the present invention, a method of coupling a 
20 tubular member to a preexisting structure Is provided that includes injecting a 
lubricating fluid Into the preexisting structure, positk>ning the tubular member and an 
expanston cone virtthin the preexisting structure, anchoring the tubular member to 
the preexisting stmcture, and axially dteplacing the expansion cone relative to ttie 
tubular member by pulling the expansion cone thnxigh the tubular member. 
25 According to another aspect of the present invention, a method of coupling 

an expandable tubular member to a preexisting structure is provided that includes 
positk)ning the expandable tubular rnember and ah expansion cone within the 
preexfeting structure, anchoring the expandable tubular member to the preexisting 
structure and axially displacing the expansion cone relative to the expandable 
30 tubular member by pulling the expansion cone through the expandable tubular 
member. The expandable tubular rrtember includes: a first tubular member, a 
second tubular member, and a threaded connectk>n for coupling the first tubular 
member to the second tubular member. The threaded connection includes: one or 
more sealing members for sealing the interface between the fust and second tubular 
35 memt)er5. 

3 
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According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the expandat>le tubular member and an expansion cone within the 
preexisting structure, anchoring the expandable tubular member to the preexisting 

5 structure, and axially displacing the expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
member. The expandable tubular member includes a plurality of tubular members 
having threaded portions that are coupled to one another by the process of: coating 
the threaded portions of the tubular members with a sealant, coupling the threaded 

1 0 portions of the tubular memt)ers and curing the sealant 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting structure is provided that Includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 

15 cone relative to the tubular memt>er by pulling the expansipr) cone through the 
expandable tubuiar member The tubular member indudes: a pair of rings for 
engagir>g the preexisting structure, and a sealing element positioned between the 
rings for sealing the interface between the tubular member and the preexisting 
structure. 

20 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting structure is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 
anchoring the expandable tubular rhember to the preexisting stnicture. and a^lly 
displacing the expansion cone relative to the expandable tubular nnemt>er by pulling 

25 the expansion cone through the expandable tutnilar member The tubular member 
Includes one or more slots. 

According to another aspect of the present invention, a method of coupling a 
tubuiar member to a preexisting stmcture is provided that includes positiming the 
expandable tubular member and an expansion cone within the preexisting structure, 

30 anchoring the expandable tubular member to the preexisting structure, and axially 
displacing the expansion cone relative to the expandable tubular memt>er by pulling 
the expansion cone through the expandable tubular memt>er The tubular memt^er 
includes: a first preexpanded portion, an intermediate portion coupled to the first 
preexpanded portion including a sealir^g element, and a second preexpanded 

35 portion coupled to the intermediate portion. . 
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According to another aspect of the present inventioh, a method of coupling a 
tubular member to a preexisting structure is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 
anchoring the expandable tubular member to the preexisting structure, and axially 

5 displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular member by applying an anal 
force to the expansion oone. The axial force includes: a substantially constant axial . 
force, and an increased axial force. 

According to another aspect of the present invention, a method of coupling a 

10 tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 
cone relative to the expandable tubular member by pushing and pulling the 
expansion cone through the expandable tubular member. 

15 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the pree)dsting structure, anchoring 
the tubular member to the preexisting structure, axially displacing the expansion 
oone relative to the tubular member by pulling the expansion cone through the 

20 expandable tubular member, and Injecting a curable fluidic sealing material between 
the tubular member arKi ttie preexisting structure prior to a)daily displacing the 
expansion cone. 

According to another aspect of the present invention, a method of coupling a 
tubular mentf>er to a preexisfirig structure is provided that includes 

25 positioning the tubular member and an expansion cone within ttie preexisting 
structure, anchoring ttie tubular member to ttie pree)dsting structure by increasing 
the size of ttie expansion oone, and axially displadng ttie expansion cone relative to 
the tubular member by pulling the expansion oone ttirough the tubular nnember. 

According to another aspect of ttie present invention, a method of coupling a 

30 tubular member to a preexisting structure Is provided ttiat includes positioning the 
tubular member and an expansion cone v^in ttie preexisting stiucture. anchoring 
the tubular member to the preexisting sttucture by heating a portion of the tubular 
nnember, and axially displacing tiie expansion cone relative to the tubular member 
by pulling the expan^n oone through the tubular member. 
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According to another aspect of the present Invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the expandable tubular member, an expansion cone, and an anchoring 
device within the preexisting structure, positioning the anchoring device above the 
5 expansion cone, anchoring the expandable tubular member to the preexisting 
stmcture using the anchoring device, and axially displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the tubular member and an expansion cone within the preexisting 
10 stmclure, explosively anchoring the tubular member to the preexisting stmcture. and 
axially displacing the expansion cone relative to the tubular member. 

According to another aspect of the present invention, a nr^thod of coupling 
an e)q)andable tubular to a preexisting structure is provided that includes fixing the 
position of an expansion cone within the preexisting structure, driving the 
15 expandable tubular member onto the expansion cone in a first direction, and axially 
displacing the expansion cone in a second direction relative to the expandable 
tubular member. The first and second directions are different 

According to another aspect of the present invention, a mettiod of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
20 placing the expandable tubular, an expansion cone, and a resilient anchor within the 
preexfeting stmcture, releasing the resilient anchor, and axially displacing U^e 
expansion cone within ttie expandable tubular member 

According to another aspect of the present invention, a metiiod of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
25 placing the expandable tubular member, an expansion cone, and an anchor into ttie 
preexisting stmcture. and anchoring the expandable tubular member to the 
preexisting stmcture by: pivoting one or more engagement elements, and axially 
displacing the expansion cone. 

According to anottier aspect of the present invention, a mettiod of coupling 
30 an expandable tubular member to a preexisting structure is provided that includes 
placffig ttie expandable tubular member and an expansion cone into Ihe preexisting 
structure, placing a quantity of a fluldic material onto the expandable tubular 
member to anchor ttie expandable tubular memt>er to the preexisting structure, and 
axially displacing ttie expansion cone. 
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According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the expandable tubular member ahd an expansion cone into the 
preexisting structure, anchoring the expandable tubular member to the preexisting 

5 structure by injecting a quantity of a hardenable fluidic material into the preexisting 
structure, at least partially curing the hardenable fluidic sealing material, and axially 
displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 

10 placing the expandable tubular member and an expansion cone within the 
preexisting structure and applying an axial force to the expandable tubular m^ber 
in a downward direction. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 

15 pladng the expandable tubular member and an expansion cone within the 
preexisting stnjcture, injecting a quantity of a first fluidic material having a first 
density into the region of the pree)dsting structure outside of the expandable tubular 
member, and injecting a quantity of a second fluidic material having a second 
density into a portion of the expandable tubular member below the expansion cone. 

20 The second density Is greater than the first density. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
pladr^ tt)e expandable tubular number and an expansion cone into ttie preexisting 
stnjcture. anchoring ttie expandable tubular member to tt^ preexisting structure, 

25 applying an axial force to the expansion cone, and pressurizing an interior portion of 
the expandable tubular member below the expansion oone. 

According to anottier aspect of ttie present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided tiiat includes 
placing ttie expandable tubular member and an expansion cone into the preexisting 

30 structure and applying an axial force to tiie expandable tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling a tubular member to a preexisting structure is provided that includes an 
expandable tubular member, an anchoring device adapted to couple Vhe expandable 
tutelar member to the preexisting structure, and an expansion cone movably 

35 coupled to tiie expandable tubular member and adapted to radially expand the 

7 
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expandable tubular member, Including: a housing including a tapered first end and a 
second end, one or more grooves formed in the outer surface of the tapered first 
end, and one or more axial flow passages fluidldy coupled to the grooves. 

According to another aspect of the present invention, an apparatus for 

5 coupling an expandable tubular .member to a preexisting stmcture is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting stmcture, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: an 

10 annular nnember, having: a wall thickness that varies less than about 8 %, a hoop 
yield strength that varies less than about 10 %, imperfections of less than about 8 % 
of the wall thickness, no failure for radial expansions of up to about 30 %, and no 
necking of the walls of the annular mennber for radial expansbns of up to about 
25%. 

15 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular number and adapted to radially expand 

20 the expandable tubular member. The expandable tubular member includes: a first 
tubular member, a second.tubular member, and a threaded connection for coupling 
the first tubular member to the second tutxilar member, the threaded cmnection 
including: one or more sealing members for sealing the Interfeioe between the first 
and second tubular members. 

25 According to another aspect of the present Invention, an apparatus for 

coupling an expandable tubular nrnnber to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 

30 the expandable tubular member. The expandable tubular member includes: a layer 
of a lubricant coupled to the interior surface of the tubular mer!ri)er. 

According to another aspect of the present invenfion, an apparatus for 
coupling an expandable tubular member to a preexisting structure is piovkied ttiat 
includes an expandable tubular member, an anchoring device adapted to couple the 

35 expandable tubular member to the preexisting stmcture, and an expansion cone 
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movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: a pair 
of tubular members having threaded portions coupled to one another, and a quantity 
of a sealant within the threaded portions of the tubular members. 

5 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
Includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 

10 the expandable tubular member. The expandable tubular member includes: a pair 
of rings for engaging the preexisting structure, and a sealing element positioned 
between the rings for sealing the interface between the tubular memt>er and the 
preexisting structure. 

According to another aspect of the present invention, an apparatus for 

15 coupling an expandable tubular member to a preexisting structure is pro>nded that 
includes an expandable tubular memt>er, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes one or 

20 more slots. 

According to another aspect of the present invention, an apparatus for 
coupling an exparKJable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 

25 movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member Includes: a first 
preexpanded portion, an intermediate portion coupled to the first preexpanded 
portion including a seaKng element, and a second preexpanded portion coupled to 
the intermediate portion. 

30 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple tiie 
expandable tubular member to the preexisting structure, an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
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the expandable tubular member, and a valveable fluid passage cx>upled to the 
anchoring device. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 

5 includes a, first support member, a second support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 
expandable tubular member coupled to the expansion cone, and an anchoring 
device coupled to the second support member adapted to couple the expandable . 
tubular member to the preexisting structure: The anchoring device is positioned 

1 0 at)ove the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stnjcture is provided that 
includes a first support member, a second support member coupled to the first 
support niemt)er, an expansion cone coupled to the first support member, an 

15 expandable tubular member coupled to the expansion cone, and an explosive 
anchoring device coupled to the second support roember adapted to couple the 
expandable tubular member to the preexisting stmcture. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 

20 includes a support member, an expandable expansion cone coupled to the support 
nnember, and an expandable tubular member coupled to the expansion oone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stnicture is provided that 
includes a support member, an expandable expansion cone coupled to the support 

25 member, and an expandable tubular mennber coupled to the expandable expansion 
cone. 

According to another aspect of the present inventipn, an apparatus for 
coupling an expandable tubular to a preexisttng stmcture is provided that includes a 
support memt>er, an expansion cone coupled to the support member, an 
30 expandable tubular member coupled to the expansion cone including one or n\ore 
shape memory metal inserts, and a hieater coupled to the support memt>er in 
opposing relation to the shape nienK)ry metal inserts. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular memt>er to a preexisting structure is provided that 
35 includes a support memt)er, 'an expansion cone coupled to the support nrkemt>er, an 

10 



25791.38.14 P83667GB07 

expandable tubular member coupled to the expandable expansion cone, and a 
resilient anchor coupled to the expandable tubular member. 

According to another aspect of the present invention, an expandable tubular 
member is provided that includes: an expandable tubular body, one or more resilient 
panels coupled to the expandable tubular body, and a release member releasably 
coupled to the resilient panels adapted to controllably release the resilient panels. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansion cone coupled to the support member, an 
expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular member, including: one or more spikes 
pivotally coupled to the expandable tubular member for engaging the preexisting 
structure. 

Accordirtg to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that, 
includes a support member, an expansion cone coupled to the support member, an 
expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular member, including: one or more petal 
baskets pivotally coupled to the expandable tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stnicture is provMed that 
includes a support member, an expansion cone coupled to the support member, an 
expandable tubular member coupled to the expansion cone. Including: a slotted 
portion provided at one end of the expandable tubular member. 

According to another aspect of the present invention, an apparatus , for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansk>n cone, an expandable tubular member 
coupled to the expansion cone, a coupling device coupled to the support member 
and an end portton of the expandable tubular member, and 
a mass coupled to the end portion of the expandable tubular member. The weight 
of the mass is greater than the yield strength of the expandable tubular memt>er. 

According to another aspect of the present inventk>n, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member including a fluid passage, an expansion cone coupled to 
the support member, an expartdable tubular nnember coupled to the expansion 

11 
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cbne. a slip joint coupled to the expansion cone, an end plate coupled to the slip 
joint, a fluid chamber coupled to the fluid passage, the fluid chamber defined by the 
interior portion of the expandable tubular member between the expansion cone and 
the end plate. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting structure Is provided that Includes positioning the 
tubular member and an expansion cone within the preexisting strndurB. axially 
displacing the expansion cone, removing the expansion cone, and applying direct 
radial pressure to the tubular member. 

According to another aspect of the present invention, an apparatus Is 
provided that includes a tubular member coupled to a preexisting stmcture. The 
tubular member is coupled to the preexisting structure by the process oft 
positioning the tubular member and an expansion cone within the preexisting 
structure, axially displacing the expansion cone, removing the expansion cone, and 
15. applying direct radial pressure to the tubular member. 

Brief Description of the Dravwngs 
FIG. la Is a fi^mentary cross-secMonal illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

20 FIG. lb is a fragmentary cross-sectional illustration of the apparatus of FIG. 

la after anchoring the expandable tubular member of the apparatus to the weflbore 
casing, 

FIG, 1c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lb after Initiating the axial displacement of the expansion cone. 
25 FIG. Id Is a fragmentary cross-sectional illustration of the apparatus of FIG. 

lb after Initiating the axial dispiacemerit of the expansion cone by pulling on the 
expansion cone and Injecting a pressurized fluid below the expansion cone. 

FIG. 1e Is a fragmentiary cross-sectional Illustration of the apparatus of FIGS. 
1c and Id after the completion of the radial expansion of the expandable tubular 
30 member. 

FIG. 1f Is a fragmentary cross-sectional niustration of the apparatus of FIG. 
1e after the decoupling of the anchoring device of the apparatus from the wellbore 

casing. 
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FIG. 1g is a fragmentary cross-secBonal Illustration of the apparatus of FIG. 
1f after the removal of the anchoring device of the apparatus from the wellbore 
casing. 

FIG. 2a is a fragmentary cross-sectional illustration of the placement of an 
5 eml)odiment of an apparatus for expanding a tubular member within a wellbore 
casing and an open hole in a subtenranean formation. 

FIG. 2b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

10 FIG. 2c Is a fragmentary cross-sectional illustration of the apparatus of FIG. 

2b after initiating the axial displacement of the expansion cone. 

FIG. 2d is a fragmentary cross-secBonal illustratfon of ttie apparatus of FIG. 

2b after initiating the axial displacement of the expansion cone by pulling on the 

expansion cone and also by injecting a pressurized fluid below the expansion cone. 
15 FIG. 2e is a fragmentary cross-sectional illustration of the apparatus of FIGS. 

2c and 2d after the completion of the radial expansion of the expandable tubular 

nftember. 

FIG. 2f is a fragmentary cross-sectional lllustiBtion of ttie apparatus of FIG. 
2e after the decoupling of the anchoring device of the apparatus from the open hole. 
20 FIG. 3a is a fragmentary cross-sectional illustration of the placement of an 

embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

FIG. 3b is a fragmentary cross-sectional illustration of tt)e apparatus of FIG. 
3a after anchoring tiie expandable tubular member of the apparatus to ttie wellbore 
25 casing. 

FIG. 3c is a fragmentary cross-eectional illustration of the apparatus of FIG. 
3b after initiating the axial displacement of tiie expansion cone. 

FIG. 3d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3c after completing ttie radial expansion of the expandable tubular member. 
30 FIG. 4 is a fragmentary cross-sectional lllustiBtion of an embodiment of a 

shodc absorbing system for use in ttie apparatus of FIGS. 1 a to 3d. 

FIG. 5 is a cross-sectional illustration of an emtxxJiment of a coupling 
arrangerDent for use in the expandable tubular members of the apparatus of FIGS. 
1a to 3d. 
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FIG. 6 is a cross-sectional illustration of an embodiment of an expandable 
tubular niember having a slotted lower section for use in the apparatus of FIGS, la 
to 3d. 

FIG. 7 is a cross-sectional illustration of an embodiment of an expandable 
5 tubular member having a pre-expanded upper portion for use in the apparatus of 
FIGS, la to 3d. 

FIG. 8 is a cross-sectional illustration of an embodiment of an expandable 
tubular member having a slotted upper section for use in the apparatus of FIGS, la 
to3d. 

10 FIG. 9 is a graphical illustration of an embodiment of a method of applying an 

axial force to the expansion cones of the apparatus of FIGS, la to 3d. 

FIG. 10a is a fragmentary cross-sectional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

15 . FIG. 10b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

10a during the injection of a non-hardenable fluidic material into and out of the 
apparatus. 

FIG. 10c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10b during the injection of a hardenable fluidic sealing material into and out of the 
20 apparatus. 

FIG. lOd is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10c after the placement* of a valve closure element into the >^lve passage of the 
anchoring device of the apparatus. 

FIG. lOe is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25 1 0d after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. lOf is a fragmentary CR^s-secttonai illustration of the apparatus of FIG. 
1 0e after iriltiating the axial displacement of the expan^on cone. 

FIG. 1 0g is a fragmentary cross-sectional Iliustration of the apparatus of FIG. 
30 lOe after initiating the axia! displacement of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. 1 0h is a fragmentary cross-sectional illustration of the apparatus of 
FIGS. lOf arKj lOg after the completion of the radial expansion of the expandable 
tubular memt>er. 
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FIG. 10i is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
lOh after tiie decoupling and removal of the anchoring device of the apparatus from 
the wellbore casing. 

FIG. 11a Is a fragmentary cross-sectional illustration of an alternative 
5 embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure. 

FIG. 1 1b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
11a after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

10 FIG. 11cls a fragmentary cross-sectional illustration of the apparatus of FIG. 

lib after initiating the axial displacement of the expansion cone. 

FIG. lid is a fragmentary cross-sectional illustration of the apparatus of FIG. 
11c after stopping the axial displacement of the expansion cone prior to deactivating 
the anchoring device. 

15 FIG. 11e is a fragmentary cross-sectTonai illustration of the apparatus of 

FIGS, lid after deactivating tiie anchoring device. 

FIG. 1 if is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lie after initiating \he axial displacement of the expansion cone and ttie deactivated 
anchoring device. 

20 FIG. 1 1 g is a fragmentary cross-sectional illustration of the apparatus of FIG. 

1 if after ttie completion of the radial expansion of the expandable tubular member. 

FIG. 12a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupBng an expandable tubular member to a 
preexisting structure positioned within a wellbore. 
25 FIG. 1 2b Is a fiBgmentary cross-sectional lllustFation of ttie apparatus of FIG. 

12a after expanding ttie expandable (expansion cone In order to anchor the 
expandable tubular member to the wellbore casing. 

fig! 12c is a fragmentary cross-sectional illustration of ttie apparatus of FIG. 
12b after initiating the axial displaoement of the expandable expansion cone. 
30 FIG. 12d is a fragmentary cross-sectional illustration of the apparatus of FIG. 

1 2c after completing tiie radial expansion of the expandable tubular member. 

FIG 13a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a welltxKe. 
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FIG. 1 3b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
13a after activating the shape meiinory metal inserts in order to anchor the 
expandable tubular member to the wellbore casing. 

FIG. 1 3c is a fragmntary cross-sectional illustration of the apparatus of FIG. 
5 13b after initiating tiie axial displacement of the expansion cone. 

FIG. 13d. is a fragmentary cross-sectional iOustration of the apparatus of FIG. 
13c after completing the radial expansion of the expandable tubular member. 

FIG. 14a is a fragmentary cross-sectional Hlustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
10 preewsting structure positioned within a wellbore casing. 

FIG. 14b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14a after coupling ttie packer to tiie wellbore casing. 

FIG. 14c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14b after initiating Uie axial displacement of tiie expandable tubular member towards 
15 the expansion cone. 

FIG. 14d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14c after radially expanding the end of ttie expandable tubular member onto the 
expansion cone. 

FIG. 14e is a fragrnentary cross-sectional Illustration of the apparatus of FIG. 
20 14d after decoupling the packer from Vne wellbore casing. 

FIG. 14f Is a ftagmentary cross-sectional illustration of Uie apparatus of FIG. 
14e after initiating tiie axial displacement of tiie expansfon cone relative to tiie 
expandable tubular member. 

FIG. 14g is a fiagmentaiy cross-sectional Illustration of the completion of ttie 
25 radial expansion ofttte expandable tubular member. 

FIG. 15a is . a fiagmentary cross-secUonai illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting stnjdure positioned wittiin a wellbore. 

FIG. 1 5b Is a fragmentary cross-sectional iilusbation of the apparatus of FIG. 
30 15a after coupnng the resnient anchor to the wanbore casing. 

FIG. 15c a fragmentary cross-sectional Illustration of the apparatus of FIG. 
15b after initiating the axial displacement of ttie expanston cone. 

FIG. 15d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
15c after completion of ttie radial expansion of ttie expandable tubular member. 
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FIG. 16a is a top view of an embodiment of a resilient anchor for use in the 
apparatus of FIG. 15a. 

FIG. 16b IS a top view of the resilient anchor of FIG. 16a after releasing the 
coiled resilient member 

5 FIG. 17a is a top view of an alternate embodiment of a resilient anchor for 

use in the apparatus of FIG. 15a. 

FIG. 17b is a top view of the resilient anchor of FIG, 17a after releasing the 
resilient elements. 

FIG. 18a is a fragmentary cross-sectional top view of an alternate 
1 0 embodiment of a resilient anchor for use in the apparatus of FIG. 1 5a. 

FIG. 18b is a fragmentary cross-sectional top view of the resilient anchor of 
FIG. 1 8a after releasing the resilient elements. 

FIG. 19a is an front view of an embodiment of an e)9andable tubular 
member including one or more resilient panels. 

15 FIG. 19b is a cross-sectional view of the expandable tubular mentijer of FIG. 

. 19a. 

FIG. 19c is a bottom view of the expandable tubular member of FIG. 19a. 

FIG. 20a is a fragmentary cross-siBCtional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to . a 
20 preexisting staicture positioned v\^in a wellbore. 

FIG. 20b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20a after coupling the anchor to the wellbore casing. 

FIG. 20c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20b after initiating the axial displacement of the expansion cone. 
25 FIG. 20d is a fragnrentaiy cross-sectional illustration of the apparatus of FIG. 

20c after convletion of the radial expansion of the expandable tubular member. 

FIG. 21a is an illustration of an embodiment of the anchor of the apparatus of 
FIG. 20a. 

FIG. 21b is an illustration of the anchor of FIG. 21? after outwardly extending 
30 the spikes. 

FIG. 22a is an niustration of an alternative embodiment of the anchor of the 
apparatus of FIG. 20a. 

FIG. 22b is an Ohjstration of the anchor of FIG. 22a after outwardly extending 
the spikes. 
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FIG. 22c is a cross-secBonal illustration of the petals of the anchor of FIG. 

22a. 

FIG. 23a is a fragnientary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
5 preexisting structure positioned within a wellbore. 

FIG. 23b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20a after injecting a quantity of a hardenable fluidlc sealing material into the open 
hole wellbore section proximate the lower section of the expandable tubular 
member. 

10 FIG. 23c is a fragmentary cross-secBonal illustration of the apparatus of FIG. 

23b after permitting the hardenable fluidic sealing material to at least partially one. 

FIG. 23d is a fragmentary cross-sectfonal illustration of the apparatus of FIG. 
23c after initiating the axial displacement of the expansion cone. 

FIG. 23e is a fragmentary cross-sectional illustration of the apparatus of FIG, 
1 5 23d after completion of the radial expansion of the expandable tubular member. 

FIG. 24a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioned within a wellbore casing and an open 
hole wellbore section. 

20 FIG. 24b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

24a after releasing the packer. 

FIG. 24c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
24b after extruding the expandable tubular member off of the expansion cone. 

FIG. 25a is a fragmentary cross-sectional illustration of an alternative 
25 embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioned within a wellbore casing and an open 
hole wellbore section. 

FIG. 25b Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25a after injecting a quantity of a fluidic material into the expandable tubular 
30 member having a higher density than fte fluid within the preexisting structure 
outside of the expandable tubular rhember. 

FIG. 25c is a fragmentary cross-sectidnal illustration of ttie apparatus of FIG. 
25b after extruding the expandable tubular member off of the expansion cone. 
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FIG. 26a is a fragmentary cross-sectfonal illustration of an alternative 
emlxxJiment of an apparatus and niethod for coupling an expandable tubular 
number to a preexisting structure. 

FIG. 26b is a fragmentary cross-sectional illustration of ttw apparatus of FIG. 
5 26a after the Initiation of the radial expansion process. 

FIG. 26c is a fragmentary cross-sedional illustration of the completion of the 
radial expansion process u^ng the apparatus of FIG. 26b. 

FIG. 27 is a flow chart illustration of a pretened embodiment of a method of 
couplirig an expandable tubular to a preexisting structure. 
10 FIG. 28 is a cross-sectional illustration of an expandable tubular coupled to a 

preexisting structure using an expansion cone. 

FIG. 29 Is a cross-sectional illustration of the subsequent application of radial 
pressure to the expandable tubular member of FIG. 28. 

Detailed Description 

15 A method and apparatus for coupling tubular members to a preexisting 

structure Is provided. In a preferred embodiment, the tubular members are coupled 
to the preexisting structure by radially expanding the tubular members into contact 
with the preexisting structure. In a preferred embodiment the tubular members are 
radially expanded by anchoring one end of the tubular members to the pree)dsting 

20 structure and then pulling an expansion cone through the tubular members. In this 
manner, the tubular membere are radially expanded and coupled to the preexisting 
structure. 

Refening initially to FIGS. la. lb, 1c Id. 1e, If and 1g. a prefened 
embodiment of a method and apparatus for coupling an exparwlable tubular member 
25 to a preexisting structure wHI be described. Referring to Fig. la, a wellbore casing 
100 is positioned wittiiii a subtenBnean formation 105. The wellbore casing 100 
may be positioned in any orientation firpm the vertical direction to the horizontal 
direction. The wellbore casing 100 further includes one or more openings 1 10 ttwt 
may have been the result of unintentional damage to ttie wellbore casing 100. or 
30 due to a prior perforation or fracturing operation performed upon ttie surrounding 
subterranean formation 105. As will be recognized by persons having ordinary sidll 
In the art. tiie openings 1 10 can adversely affect ttie subsequent operation and use 
of the wellbore casing 100 unless ttwy are sealed off. 

In a preferred embodiment, an apparatus 115 is utilized to seal off the 
35 openings 110 In ttie wellbore casing 100. I^re generally, ttie apparatus 115 is 
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preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 115 preferably includes a first support member 120, a second 
support member 125, an e3q)ansion cone 130, an anchoring device 135, and 

5 expandable tubular member 140, and one or more sealing members 145. 

The first support member 120 is preferably adapted to be coupled to. a 
surface location. The first support member 120 Is further coupled to the anchoring 
device 135. The first sup|M>rt member 120 Is preferably adapted to convey 
pressurized fluidic materials and/or electrical cunBnt and/or communication signals 

10 from a surface location to the anchoring device 135. The first support member 120 
may, for example, be conventional commercially available slick wire, braided wire, 
coiled tubing, or drilling stock material. 

The second support member 125 is preferably adapted to be coupled to a 
surface location. The second support member 125 is further coupled to the 

15 expansbn cone 130. The second support member 125 is preferably adapted to 
permit the expansion cone 130 to be axially displaced relative to the first support 
member 120. The second support member 125 may, for example, be conventional 
commercially available slide wire, brakled wire, coiled tubing, or drilling stock 
material. 

20 The expansion cone 130 is coupled to the second support member 125. The 

expanston cone 130 is preferably adapted to radially expand the expandable tubular 
member 140 when the expansion cone 130 is a)dally displaced relative to the 
expandable tubular nrmnber 140. In a preferred embodiment the expansim cone 
130 is provkJed substantially as disclosed in one or more of the folksong: (1) U.S. 

25 utility patent applicatton serial no. 09/454,139, attorney docket no. 25791.3.02. filed 
on 12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
appOcatton no. 60/1 1 1,293, attorney docket ho. 25791 .3, filed on 12/7/1998; (2) U.S. 
utOity patent application serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
m 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

30 appScatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000, whteh 
daimed the benefit of tiie fiDng date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

35 tiie filing date of U.S. pmvistonal application no. 60/108,558, attomey docket no. 

20 
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25791.9, filed on 11/16.1998; (5) U.S. provisional patent appfication no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
5 application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional applteation no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
application no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02, filed on 

10 2/24/2000. vyfhich claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7. 2000, 
which claimed the benefit of the iRIing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

15 utility patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U;S. 
provisional application no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. proviskwial application no. 60/143.039. attorney docket no. 

20 25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attorney docket no. 25791.27. filed on 1 1/1/1999; (14) U.S. provisional 
application no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent appUcation no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, 

25 attorney docket no. 25791.39. fUed on 11/12/1999. the disckisurBS of which are 
Incorporated herein by reference. 

The anchoring device 135 Is coupled to the first support member 120. The 
anchoring device 135 Is preferably adapted to be oontrpllably coupled to the 
expandable tijbular member 140 and the wellboiB casing 100. In this manner, the 

30 anchcmng device 135 preferably controllably anchors the expandable tubular 
member 140 to the wellbore casing 100 to facUHate the radial expansion of the 
expandable tubular member 140 by the axial displacement of the expanskm cone 
130. In a prefen-ed embodirhent. the anchoring device 135 includes one or more 
expandable elements 150 ttiat are adapted to controllably extend from the body of 

35 the anchoring device 135 to engage both the expandable tubular member 140 and 

21 
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the wellbore casing 100. In a preferred embodiment, the expandable elements 150 
are actuated using fluldic pressure. In a prefened (embodiment, the anchoring 
device 135 is any one of the hydraulically actuated packers commerdalty available 
from Halliburton Energy Services or Baker-Hughes. 

The expandable tubular menrjber 140 is removably coupled to the expansion 
cone 130. The expandable tubular member 140 is further preferably adapted to be 
removably coupled to the expandable element 150 of the anchoring device 135. In 
a preferred embodiment, the expandable tubular member 140 includes one or more 
anchoring windows 155 for pennltting the expandable elements 150 of the 
anchoring device 135 to engage the wellbore casing 100 and the expandable 
tubular memt>er 1401 

In a preferred embodiment, the expandable tubular member 140 further 
Includes a lower section 160, an intemiediate sedkm 165. and an upper section 
170. In a preferred embodiment, the lower sedfon 160 includes the anchoring 

15 windows 155 in order to provide anchoring at an end portion of the expandable 
tubular number 140. In a preferred embodiment, the waU thickness of the lower and 
intennediate secUons, 160 and 165. are less than the wail thickness of the upper 
sec«on 170 in order to optimally couple the radially expanded por«on of the 
expandable tubular member 140 to the vi^llbore casing 100. 

20 In a preferred embodiment, the expandable tubular member 140 is further 

provMed substantially as disclosed In one or more of the following: (1) U.S. utility 
patent applicatkxi serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293. attorney dodcet no. 25791.3, filed on 12/7/1998: (2) U.S. 

25 utility patent appltoatlon serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, whieh claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2«5/1999; (3) U.S. utility patent applkation 
serial no. 09/502.360. attorney docket no. 25791.8.02. filed on 2/10/2000. whteh 
claimed the benefit of the fiflng date of U.S. provisional appHcatkm no. 60/119,611. 

30 attorney dock^ no. 25791 .8; (4) U.S. utility patent appiteatton serial no. 09/440.338, 
attomey docket no. 25791.9.02. filed on 11/15/1999, which claimed the beriefit of 
the filing date of U.S. proviskmai applteation no. 60/108,558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provlstonal patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applteation no. 09/523.460, attomey docket 

35 no. 25791.1 1.02, filed on 3/10/2000, which claimed the benefit of the filing date of 

22 . 



P83667GB07 

U:s. provisionat application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appBcation no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
wtiich claimed the benefit of the fiBng dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
5 appncatkMi no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. whteh claimed the t)enefit of the filing date of U.S. proviskxtal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7. 2000. 

10 which claimed the benefit of the filing date of U.S. provistonai patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attorney docket na 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. proviskMial applicatton 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

15 provisional application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent applicatk>n serial no. 
60/162.671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attomey docket no. 25791.36, filed on 10/12.1999; (15) 

20 U.S. provisional patent application no. 60/159,033. attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent applicatfon no. 60/165.228, 
attomey docket no. 25791.39, filed on 11/12/1999. the disclosures of whfch are 
incorporated herein by reference. 

The sealing members 145 are coupled to th»e outer surface of the upper 

25 portk)n 1 70 of the expandable tubular member 140. The sealing rnembers 145 are 
preferably adapted to engage and fluididy seal the interface between the radially 
expanded expandable tubular member 140 and the weUbore casing 100. In a 
preferred embodiment, the apparatus 115 includes a plurality of seeing members 
145. In a preferred embodiment, the sealing members 145 sumxind and isolate the 

30 opening 110. 

As illustrated In FIG. la. the apparatus 115 is preferably posithmed within the 
wellbore casing 100 witti ttie expandable tubular member 140 positioned In 
opposing relation to the opening 110. In a preferred embodiment, the apparatus 
115 includes a plurality of sealing members 145 tiiat are positioned above and 
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below the opening 110. In this manner, the radial expansion of the expandable 
tubular member 140 optimally fluididy isolates the opening 1 1 0. 

As illustrated in FIG. lb, the apparatus 115 is then anchored to the wellbore 
casing 100 using the anchoring device 135. In a preferred embodiment, the 
anchoring device 135 is pressurized and the expandable element 150 is extended 
from the anchoring device 135 through the corresponding anchoring window 155 in 
the expandable tubular member 140 into intimate contact with the wellbore casing 
100. In this manner, the lower section 160 of the expandable tubular member 140 is 
removably coupled to the wellbore casing 100. 

In an alternative embodiment, a compressible cenrient and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 140 and the wellbore casing 100. The compressible cement and/or epoxy 
is then pemiitled to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an annular structural support and fluidic seal is provided 
15 around the tubular member 140. 

As illustrated in FIG. 1c. the expansion cone 130 is then axially displaced by 
applying an axial force to the second support member 125. In a preferred 
embodiment, the axial displacement of the expansion cone 130 radially expands the 
expandable tubular member 140 into Intimate contact with the walls of the wellbore 
20 casing 100. 

In an alternative embodiment, as illustrated in FIG. Id, the axial 
displacement of the expansion cone 130 is enhanced by Injecting a pressurized 
fluidic material into the annular space between the first support member 120 and the 
second support member 125. In this manner, an upward axial force is applied to the 
25 lower annular face of the expansion cone 130 using the pressurized fluidic material. 
In this manner, a temporary need for increased axial fbioe during the radial 
expansion process can be easily saGsfied; 

As illustFated in FIGS. 1e, If. and 1g. after the expandable tubular member 
140 has been radially expanded by the axial displacement of the expansion cone 
130. the first support member 120 and the anchoring device 135 are pi»ferably 
removed from expandable tubular member 140 by de-pressurizing the anchoring 
device 135 and then lifting the fhst support member 120 and anchwing device 135 
from the w^iiore casing 1 00. 

As illustrated In FIG. 1g. in a preferred embodiment, the opening 110 in the 
35 wellbore casing 1 00 is sealed off by the radially expanded tubular^ member 140. In 
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this manner, repairs to the wellbore casing 100 are optimally provided. More 
generally, the apparatus 115 is used to repair or form wellbore casings, pipelines, 
and structural supports. 

Referring to FIGS, 2a. 2b. 2c. 2d, 2e and 2f. an alternative embodiment of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
structure will be described. Referring to Fig. 2a, a welibore casing 200 and an open 
hole wellbore section 205 are positioned within a subterranean formation 210. The 
v«llbore casing 200 and the open hole vmllbore section 205 may be positioned In 
any orientation from the vertical direction to the horizontal direction. 

In a prefen-ed embodiment, an apparatus 215 Is utilized to couple an 
expandable tubular member to an end portion of the wellbore casing 200. In this 
manner, the open hole wellbore section 206 is provided with a cased portion. More 
generally, the apparatus 215 Is preferably utiUzed to form or repair wellbore casings, 
pipelines, or structural supports. 

The apparatus 215 preferably Includes a first support member 220, a second 
support member 225. an expansion cone 230. an anchoring device 235, an 
expandable tubular member 240, one or more upper sealing members 245. one or 
more tower sealing members 250. and a flexible coupling element 255. 

The first support member 220 Is preferably adapted to be coupled to a 
surface location. The first support member 220 is further coupled to the anchoring 
device 235. The first support member 220 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 235. The first support member 220 
may. for example, be conventional commercially available slick wire, braided wire, 
colled tubing, or driifing stock matMiai. 

The second support member 225 is preferably adapted to be coupled to a 
surface kication. The second support member 225 is further coupled to tiie 
expanston cone 230. The second support member 225 is preferably adapted to 
pemrrft ttie expanskm cone 230 to be axially displaced relative to Oie first support 
member 220. The second support member 225 may, for example, be conventional 
commercially available sitek vrire, brakled vwre, coiled tubing, or drOHng stock 
nraterial. 

In an alternative embodiment, the support member 220 is telescopically 
coupled to the support member 225, and ttie support member 225 Is coupled to a 
surface support structure. 

25 
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The expansion cone 230 is coupled to the second support member 225. The 
expansion cone 230 is preferably adapted to radially expand the expandable tubular 
member 240 when the expansion cone 230 is axialiy displaced relative to the 
expandable tubular member 240. In a preferred embodiment the expansion cone 
230 is provided substantially as disclosed in one or more of the following: (1) U.S. 
utDity patent application serial no. 09/454.139. attorney docket no. 25791.3.02. filed 
on 12^/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293. attomey docltet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2GS/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/1 19,61 1 . 
attorney dodcet no. 25791.8; (4) U.S. utifity patent application serial no. 09/440.338! 
15 attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. proviskmal application no. 60/108,558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460. attomey docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attomey docket no. 25791.12.02. filed on 2/24/2000. 
whteh claimed the benefit of the filing dates of U.S. provisional applicatksn no. 
60/121.841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
applteatton no. 60/154.047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
25 U.S. utilify applicatkm no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 2579116. filed on 2«6/1999; (9) U.S. utiBty patent 
application no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7. 2000, 
whfch claimed the benefit of the filing data of U.S. provisional patent appiicatkm 
30 serial no. 60/137,998. attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applteatkm no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the filing data of U.S. provisional application 
no. 60/131.106, attomey docket no. 25791.23. filed on 4«6/1999; (11) U.S. 
provisional applicatfon no. 60/146.203, attomey docket no. 25791.25. filed on 
35 7/29/1999; (12) U.S. provisional appUcatton no. 60/143.039. attomey docket no. 
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25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37. 
5 filed on 10/12/1999; and (16). U.S. provisional patent appiicatton no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The anchoring device 235 is coupled to the first support member 220. The 
anchoring device 235 is preferably adapted to be controllably coupled to the 

10 expandable tubular member 240 and the open hole wellbore secb'on 205. In this 
manner, the anchoring device 235 preferably controllably anchors the expandable 
tubular member 240 to the open hole wellbore section 205 to fadlitate the radial 
expansion of the expandable tubular member 240 by the axial displacement of the 
expanston cone 230. In a preferred embodiment, the anchoring device 235 includes 

15 one or more expandable elements 260 that are adapted to controllably extend from 
the body of the anchoring device 235 to engage both the flexible coupling element 
255 and the open hole wellbore section 205. In a prefen^d embodiment, the 
expandable elements 260 are actuated using fluidic pressure. In a preferred 
embodiment, the anchoring device 235 is any one of the hydraulically actuated 

20 packers commercially available from Halliburton Energy Services or Baker-Hughes. 

The expandable tubular member 240 is removably coupled to the expansion 
cone 230. The expandable tidMJlar member 240 Is further preferably coupled to the 
flexible coupling element 255. 

In a preferred artJodiment, the expandable tubular member 240 further 

25 includes a tower sectron 2S5, an intennediate sectibn 270, and an upper sectkm 
275. In a preferred embodiment, the tower section 265 is coupfed to the flexibfe 
coupling etement 255 in order to provide anchoring at an end portion of the 
expandable tubular member 240. In a preferred embodiment, ttie wall thickness of 
the tower and intennediate sections, 265 and 270. are toss than the wall ttifekness of 

30 the upper section 275 in order to optimally couple the radially expanded portion of 
ttie expandabto tubular member 240 to the wellbore casing 200 and the open hote 
wellbore section 205. 

In a preferred embodiment, ttie expandabto tubular member 240 is furttier 
provWed substantially as disclosed In one or more of ttie following: (i) U.S. utility 

35 patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
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12/3/1999, which claimed the Isenefit of the filing date of U.S. provisional patent 
application no. 60/11 1,293. attonney dodtet no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docl<et no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
5 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the t)enem of the filing date of U.S. provisional application no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 

10 the filing date of U.S. provisional application no. 60/108.558, attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attomey docket 
no. 25791.11.02. filed on 3/10/2000, vyhich claimed the benefit of the filing date of 
U.S. provisional appfication no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 

15 applicatton no. 09/512.895, attomey docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attomey docket no. 25791.16.02. filed on 

20 2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121 .907. attomey docket no. 25791 .16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attomey docket no. 25791.17.02, filed on June 7, 2000, 
w^ich claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

25 utility patent applicatton no. 09/559,122, attomey docket no. 25791.23.02, filed on 
4/26/2000, which claimed tfw benefit of the filing date of U.S. provistonal application 
no. 60/131,106. attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146,203. attomey docket no. 25791.25. fited on 
7/29/1999; (12) U.S. provisional applteatim no. 60/143.039, attomey docket no. 

30 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applicatton serial no. 
60/162,671, attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159,039. attomey docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provistonal patent application no. 60/159.033. attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
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attorney docket no. 25791.39, filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

The upper sealing memljers 245 are coupled to the outer surface of the 
upper portion 275 of the expandable tubular member 240. The upper sealing 
members 245 are preferably adapted to engage arKl fluldidy seal the interface 
behfifeen the radially expanded expandable tubular member 240 and the wellbore 
casing 200. In a preferred embodiment, the apparatus 215 includes a plurality of 
upper sealing members 245. 

The tower sealing members 250 are coupled to the outer surface of the 
upper portion 275 of the expar>dable tubular member 240. The lower sealing 
members 250 are preferably adapted to engage and fluididy seal the interfece 
between the radially expanded expandable tubular member 240 and the open 
wellbore secUon 205. In a preferred embodiment, the apparatus 215 includes a 
plurality of lower sealing nFiembers 250. 
15 The flexible coupling element 255 is coupled to the lower portion 265 of the 

expandable tubular member 240. The flexible coupling element 255 is preferably 
adapted to radially expanded by the anchoring device 235 Into engagement within 
the walls of the open hole wellbore section 205. In this manner, the lower portion 
265 of the expandable tubular member 240 is coupled to the walls of the open hole 
20 wellbore section 205. In a preferred embodiment, the flexible coupling element 255 
Is a slotted tubular member. In a preferred embodiment, the flexible coupling 
element 255 includes one or more hoc* elements for engaging the walls of the open 
tK>le wellbore section 205. 

As iHustrated in FIG. 2a, the apparatus 215 is preferably positioned with the 
25 expandable tubular member 240 positioned in overlapping relation wHh a portion of 
the wellbore casing 200. In this manner, the radially expanded tubular member 240 
is coupled to the lower portion of the wellbore casing 200. In a preferred 
embodiment, the upper sealing members 245 are positioned in opposlrig relation to 
the lower portion of the weUbore casing 200 and the lower sealing members 250 are 
positioned in opposing relation to the walls of the open hole wellbore section 205. In 
this manner, the Interface between the radially expanded tubuteu- member 240 and 
the wellbore casing 200 and open hole weDbore section 205 is optimally fluididy 
sealed. 

As illustrated in FIG. 2b. the apparatus 215 is then anchored to the open 
35 hole wellbore section 205 using the anchoring device 235. In a preferred 
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embodiment, the anchoring de>^ce 235 is pressurized and the expandable element 
260 Is radially extended from the anchoring device 235 causing the flexible coupling 
element 255 to radially expand into intimate contact with the walls of the open hole 
wellbore section 205. In this manner, the lower section 265 of the expandable 
5 tubular member 240 is removably coupled to the walls of the open hole wellbore 
section 205. 

In an alternative embodiment, a compressible cement and/or epoxy Is then 
injected into the annular space between the unexpended portion of the tubular 
member 240 and the wellbore casing 100 and/or the open hole wellbore section 
10 205. The compressible cement and/or epoxy is then pennltted to at least partially 
cure prior to the initlatton of the radial expansion process. In this manner, an 
annular stnjctural support and fluidic seal Is provided around the tubular nnember 
240. 

As illustrated in FIG. 2c. the expansion cone 230 is then axially displaced by 

15 applying an axial force to the second support member 225. In a preferred 
embodiment, the axial displacement of the expansion cone 230 radially expands the 
expandable tubular member 240 Into Intimate contact with the v^lls of the open hole 
wellbore section 205. 

In an alternative embodiment, as illustrated in FIG. 2d, the axial 

20 displacement of the expansion cone 230 is enhanced by injecting a pressurized 
fluidic material Into the annular space between the first support member 220 and the 
second support member 225. In this manner, an upward axial force is applied to the 
lower annular face of the expansion cone 230 using the pressurized fluidic nr^teriaL 
In this manner, a temporary need for increased axial force during the radial 

25 expansbn process can be easily satisfied. 

As illustrated in FIGS. 2e and 2r, after the expandable tubular member 240 
has been radially expanded by the axial dispiaoement of the expansion oone 230. 
the first support member 220 and the anchoring device 235 are preferably reax>ved 
from expandable tubular member 240 by de-pressurizing the anchoring device 235 

30 and tten lifting the first support membw 220 and anchoring device 235 from the 
wellbore casing 200 and the open hole wellbore section 205. ' 

Referring to FIGS, 3a. 3b. 3c, and 3d, an alternative embodiment of a 
mettiod and apparatus for coupling an expandable tidnjlar rnemt>er to a preexisting 
structure will be described. Refemng to Fig. 3a, a wellbore casing 300 is positioned 

35 within a subterranean formation 305. Tte wellbore casing 300 may be positioned in 
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any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 300 further includes one or more openings 310 that vnay have been the result 
of unintentional damage to the welUjore casing 300, or due to a prior perforation or 
fracturing operation perfonned upon the surrounding subten^nean formation 305. 
As win be recognized by persons having ordinary sidil In the art. the openings 310 
can adversely affect the subsequent operation and use of the wellbore casing 300 
unless they are sealed off. 

In a preferred embodiment an apparatus 315 is utili;;^ to seal off the 
openings 310 in the wellbore casing 300. More generally, the apparatus 315 is 
preferably utilized to forni or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 315 preferably includes a support member 320. an expansion 
cone 325, an anchoring device 330, an expandable tubular member 335, and one or 
more sealing members 340. 
15 The support member 320 is preferably adapted to be coupled to a surface 

location. The support member 320 is further coupled to the expansion cone 325 
and the anchoring device 330. The support member 320 is preferably adapted to 
convey pressuri»d fluidic materials and/w electrical cun^ent and/or convnunication 
signals from a surface location to the anchoring device 330. The support member 
20 320 may, for example, be conventional commertially available slide wire, braided 
wire, colled tubing, or drilling stock material. 

The expansion cone 325 is coupled to the support member 320. The 
expansion cone 325 is preferably adapted to radially expand the expandable tubular 
member 335 when the expansion cone 325 Is axially displaced relathre to the 
expandable tubular member 335. in a preferred embodiment, the expansion cone 
325 Is provided substantially as disclosed in one or more of the following: (1) U.S. 
utility patent application serial no. 09/454.139. attorney docket no. 25791.3.02. filed 
on 12/3/1999. which claimed the benefit of the fHing date of U.S. provisional patent 
appllcatton no^ 60/111,293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
30 utility patent appitoation serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. wMch claimed the benefit of the Tiling date of U.S. provisional 
appUcatk>n no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attomey docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provteional applicatfon no. 60/119,611, 
35 attomey docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338, 
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attorney docket no. 25791.9.02. filed on 11/15/1999. wtiich claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. proviskmal patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attorney docket 
5 no. 25791.11.02, filed on 3/10/2000, which claimed the t}enefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
appiicatton no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provistonal application no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 

10 appUcation no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appllcatton no. 09/511,941. attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utfflty patent 
application no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7. 2000. 

15 which claimed the benefit of the filing date of U.S. provisional patent applicafion 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provistonal application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

20 provisional application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appHcation no. 60/159.039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 

25 U.S. provistonal paterit application no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no' 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999. ttie disclosures of whteh are 
incorporated herein by reference. 

The anchoring devtoe 330 is coupled to the support member 320 and tiie 

30 expanston cone 325. The anchoring devtoe 335 is preferably adapted to controilably 
coupled to ttw expandable tubuteff member 335 to ttie welibore casing 300. In ttite 
manner, ttte anchoring device 330 preferably controilably anchors the expandable 
tubular member 335 to ttie welibore casing 300 to facilitate ttie radial «cpanston of 
ttie expandable tubular member 335 by the axial displacement of tiie expanston 

35 cone 325. In a prefenred embodiment, the anchoring device 330 includes one or 
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more expandable elements 345 that are adapted to controllably extend from the 
body of the anchoring device 330 to radially displace oonBsponding engagement 
elements 350 provided in the expandable tubular member 335. In a preferred 
embodiment the radial displacement of the engagement elements 350 couples the 

5 expandable tubular member 335 to the wellbore casing 300. In a prefened 
embodiment the expandable elements 345 are pistons that are actuated using 
fluidic pressure. In a preferred embodiment the anchoring device 330 Is any one of 
the hydraulically actuated anchoring devices commercially available from Halliburton 
Energy Services or Baker-Hughes. 

10 In an alternative embodiment the expandable elements 345 are explosive 

devices that controllably generate a radially directed explosive force for radially 
displacing the engagement elements 350. In a prefenred embodiment the explosive 
expandable elements 345 are shaped explosive charges commercially available 
from Halliburton Energy Services. 

15 The expandable tubular member 335 is removably coupled to the expansion 

cone 325. in a preferred embodiment the expandable tubular member 335 includes 
one or more engagement devices 350 that are adapted to be radially displaced by 
the anchoring device 330 into engagement with the walls of the wellbore casing 300. 
In this manner, the expandable tubular member 335 is coupled to the wellbore 

20 casing 300. In a preferred embodiment, the engagement devices 350 include teeth 
for biting into the surface of the wellbore casing 100. 

In a preferred embodiment the expandable tubular member 335 further 
includes a lower section 355, an intermediate section 360. and an upper sectton 
365. in a preferred embodiment the lower section 355 includes the engagement 

25 device 350 in order to provide anchoring at an end portion of the expandable tubular 
member 335. In a preferred embodiment the wall thickness of the tower and 
intemiediate sections. 355 and 360. are less than the wall thickness of the upper 
section 365 in order to optimally couple the radially expanded portton of the 
expandable tubular member 335 to the wellbore casing 300. 

30 In a prefenred embodiment the expandable tubular member 335 is further 

previded substantially as disclosed in one or more of the ftMtowing: (1) U.S. utility 
patent application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
applicatton no, 60/1 1 1 ,293, attorney docket no. 25791 .3. filed on 12/7/1 998; (2) U.S. 

35 utility pateiit application serial ho. 09/510,913, attomey docket no. 25791.7.02. filed 
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on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional applteation no. 60/119.611, 
5 attorney docket no. 25791 .8; (4) U.S. utility patent appHcation serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional appHcatkm no. 60/108.558, attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. ptovistonal patent appficatkm no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent appHcation no. 09/523,460, attomey docket 

10 no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attomey docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 

15 application no. 60/154.047, attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attomey docket no. 25791.16.02. filed on 
2/24/2000. whteh claimed the benefit of ttw fifing date of U.S. provisional serial no. 
60/121.907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attomey docket no. 25791.17.02. filed on June 7. 2000. 

20 which daimed the benefit of tiie filing date of U.S. provistonal patent application 
serial no. 60/137,998. attomey docket no. 25791.17. filed on 6/7/1999; (10) U,S. 
utility patent applteation no. 09/559.122. attomey docket no. 25791.23.02, filed on 
4/26/2000. whteh claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.1061 attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

25 provteional application no. 60/146.203. attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional appHcation no. 60/143.039. attorney docket no. 
25791.26. fi^d on 7/9/1999; (13) U.S. provisional patent appHcation serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appllcatkm no. 60/159.039. attomey docket no. 25791.36, filed on 10/12.1999; (15) 

30 U.S. provistonal patent appiteation no. 60/159,033, attom^ docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provdsfonal patent appitoatton no. 60/165.228. 
attomey docket no. 25791.39, filed on 11/12/1999, ttie disdosures of which are 
incorporated herein by reference. 

The sealing memt>ers 340 are coupled to the outer surface of the upper ° 

35 portion 365 of the expandabte tubular member 335. The sealing meml)ers 340 are 
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preferably adapted to engage and fluididy seal the interface between the radially 
expanded expandable tubular member 335 and the wellbore casing 300. In a 
prefened embodiment, the apparatus 315 Includes a plurality of sealing members 
340. In a preferred embodiment, the sealing members 340 surround and isolate the 
5 opening 310. 

As illustrated in FIG. 3a, the apparatus 315 is preferably positioned within the 
wellbore casing 300 with the expandable tubular member 335 positioned in 
opposing relation to the opening 310. In a preferred embodiment, the apparatus 
315 includes a plurality of sealing members 340 that are positioned abovd and 

10 below the opening 310. In this manner, the radial expansion of the expandabfe 
tubular member 335 optimally fluididy isolates the opening 31 0. 

As illustrated in FIG. 3b. the expandable tubular member 335 of the 
apparatus 315 is then anchored to the wellbore casing 300 using the anchoring 
device 330. In a preferred embodiment, the anchoring device 330 is pressurized 

15 and the expandable element 345 is extended from the anchoring device 330 and 
radially displaces the corresponding engagement elements 350 of the expandable 
tubular member 335 into intimate contact with the wellbore casing 300. In this 
manner, the lower section 355 of the expandabfe tubular member 335 is coupled to 
the wellbore casing 300. 

20 In an alternative embodiment, a compressible cement and/or epoxy is then 

injected into the annular space, between the unexpended portion of the tubular 
member 335 and the wellbore casing 300. The compressible cement and/or epoxy 
is then pemtiitted to at least partially cure prior to the InRfetion of the radial expansion 
process. In this manner, an anni^r structural support and fluidic seal Is provided 

25 around the tubular member 335. 

As Illustrated in FIG. Sc. the anchoring de\^ce 330 Is then deactivated and 
the expansion cone 325 is axiaDy displaced by applying an axial force to the support 
member 320. In a preferred embodiment, the deacdvation of the anchoring device 
330 causes the expandabfe efemenfe 345 to radially retract into the anchoring 

30 device 330. Alternatively, the expandable etements 345 are reslifently coupled to 
the anchoring device 330. In this mianner. the expandabfe efemenfe 345 retract 
automatically upon the deactivation of the anchorfeg device 330. in a piefen«d 
embodiment, the axial displacement of the expansion cone 325 radially expands the 
expandabfe tubufer member 335 into intimafe contact with the walls of the wellbore 

35 casing 300. 
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As illustrated in FIG. 3d. after the expandable tubular member 335 has been 
radially expanded by the axial displacement of the expansion cone 335. the support 
member 320. expansion cone 325. and the anchoring device 330 are preferably 
removed from the expanded expandable tubular member 335. 

In a preferred embodiment, the opening 310 in the wellbore casing 300 is 
sealed off by the radially expanded tubular member 335. In ttiis manner, repairs to 
the wellbore casing 300 are optimally provided. More generally, the apparatus 315 
is used to repair orfomi wellbore casings, pipelines, and structural supports. 

Referring to FIG. 4. an embodiment of a system 400 for applying an axial 
force to the expansion cOnes 130. 230. and 325 Includes a lifting device 405. a first 
support member 410. a shock absorber 415. and a second support member 420, In 
a preferred emlxxJiment. the system 400 is adapted to minimize the transfer of 
shock loads, created during the completion of the radial expanston of tubular 
members by the expansion cones 130. 230. and 325. to the lifting device 405. In 
this manner, the radial expansion of tubular members by the expansion cones 130. 
230 and 325 is provided in an optimally safe manner. 

The lifting device 405 is supported at a surface location and is coupled to the 
first support member 410. The lifting device 405 may comprise any number of 
conventional commercially available lifting devices suitable for manipulating tubular 
members within a wetlboie. 

The first support member 410 is coupled to the lifting device 405 and the 
shock absorber 415. The first support member 410 may comprise any number of 
conventional commercially available support members such as. for example, coiled 
tubing, a drill string, a wireline, braided vinre, or a slick line. 

The shock absorber 415 is coupled to the first support member 410 and the 
second support meinber 420. The shock absorber 415 is preferably adapted to 
absorb shock k»ds transmitted from the second support member 420. The shock 
absorber 415 may be any number of oonventtonal oommerdally availabia shock 
absorbers. 

The second support member 420 is coupled to the shock absort)er 415. The 
second support mertiber 420 Is fUrther preferably adapted to be coupled to one or 
more of the expansion cones 130. 230 and 325. • 

In a preferred embodiment, during operatton of the system 400. the lifting 
device applies an axial force to one of the expansion cones 130. 230 and 325 In 
order to radially expand tubular membere. In a preferred embodiment, upon the 
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completion of the radial expansion process, when the expansion cones 130, 230 
and 325. exit the radially expanded tubular members, the sudden shock loads 
generated are absorbed, or at least minimized, by the shod? absorber 415. In this 
manner, the radial expansion of tubular memijers by pulling the expansion cones 
5 130. 230 and 325 using the lifting device 405 is provided in an optimally safe 
manner. 

Referring to FIG. 5, an embodiment of a coupUng system 500 for use in the 
expandable tubular members 140. 240. and 335 will now be described. In a 
preferred embodiment, the system 500 Includes an upper ring 505. a sealing 

10 element 510. and a lower ring 515. In a preferred embodiment, the upper ring 505. 
the sealing element 510, and the lower ring 515 are provided on the outer surfaces 
of the expandable tubular members 140, 240. and 335. In this manner, when the 
expandable tubular members 140, 240 and 335 are radially expanded, the upper 
ring 505. the sealing element 510. and the lower ring 515 engage the interior 

15 surface of the preexisting structure that the expandable tubular members 140, 240 . 
and 335 are coupled to. In a preferred embodiment, the upper and lower rings, 505 
and 515, penetrate the interior surface of the preexisting structure that the 
expandable tubular members 140, 240 and 335 are coupled to in order to optimally 
anchor the tubular members 140, 240 and 335 to the preexisting structure. In a 

20 preferred embodiment, the sealing dennent 510 is compressed Into contact with the 
interior surface of the preexisting structure that the expandable tubular members 
140, 240 and 335 are coupled to In order to optimally fluidldy seal the Interface 
between the tubular members 140, 240 and 335 and the preodstmg structure. 

In a preferred embodiment, the upper and lower rings, 505 and 515, extend 

25 from the outer surfaces of the tubular members 140, 240 arid 335 by a distance of 
about 1/64 to !4 inches. In a preferred embodiment, the upper and lower rings, 505 
and 515. extend attout 1/8" from the outer surfaces of the tubular members 140, 
240, and 335 in order to optimally engage the preexisting stmcture. 

In a preferred embodiment, the sealing element 510 extends from the outer 

30 surfaces of the tubufar members 140, 240 and 335 by a distance substantially equal 
to the extension of the upper and lower rings, 505 and 515, above the outer 
surfaces of the tubular members 140. 240 and 335. In a prefsned embodiment, the 
sealing element 510 is fabricated from rubber in order to optimally fluidldy seal and 
engage the preexisting structure. 
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In a preferred embodiment the tubular members 140. 240 and 335 include a 
plurality of the coupling systems 500. In a preferred embodiment, the coupling 
systems 500 are provided on the lower, intermediate, and upper portions of the 
tubular members 140. 240. and 335. 
5 Refening now to FIG. 6. a preferred embodiment of an expandable tubular 

member 600 for use in the apparatus 115. 215 and 315 will be described. The 
tubular member 600 preferably includes a lower portion 605. an intermediate portion 
610, and an upper portion 615. 

The lower portion 605 is coupled to the intennediate portion 610. • In a 

10 prefen-ed embodiment, the lower portion 605 Is further adapted to mate with the 
anchoring devices 1 35, 235. and 330. In a preferred embodiment, the lower portion 
605 further preferably includes one or more slotted pwtions 620 for facilitating the 
radiar expansion of the lower portion 605 by the anchoring devices 135. 235. and 
330. In this manner, the lower portion 605 of the tubular member 600 is preferably 

1 5 radially expanded by the anchoring devices 135, 235, and 330 into contact with the 
preexisting structure. Furthemiore, in this manner, the lower portion 605 of the 
tubular member 600 is anchored to the preexisting structure prior to the Initiation of 
the radial expansion process. 

The Intennediate portion 610 is coupled to the lower portion 605 and the 

20. upper portion 61 5. In a preferred embodiment, the wall thidmesses of the lower and 
intennediate portions. 605 and 610. are less than the wall thickness of the upper 
portion 615 In order to fadHtate the radial mcpansion of the tubular member 600. In 
a prefemed embodiment, the lower and Intennediate portions. 605 and 610, are 
preexpanded to mate with the expansion cone. 

25 Refening to FIG. 7, a preferred emttodiment of an expandable tubular 

member 700 for use In the apparatus 115. 215 and 315 will be described. In a 
prefened embodiment, the tubuler ntemb^ 700 minhnlzes the shodc loads created 
upon the completion of the radial expansion process. In a prefened eniKxIiment, 
the tubular member 700 Includes a lower portion 705; a lower transWonary portion 

30 710, an intennediate portion 715, an upper translHonary portion 720. an upper 
portion 725, and a sealing element 730. 

The lower portion 705 is coupled to the lower transitionary portion 710. The 
lower portion 705 is preferably adapted to mate with the expand cone and the 
anchoring device. 
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The lower transitionary portion 710 is coupled to the lower portion 705 and 
the intermediate portion 715. In a prefen^d embodiment, the bwer transitionary 
portion 710 is adapted to mate with the expansion cone. In a preferred 
embodiment, the wall thicknesses of the lower portion 705 iand the lower 
5 transitionary portion 710 are less than the wall thicknesses of the intennediate 
portion 715, the upper transitionary portion 720 and the upper portion 725 in order to 
optimally facilitate the radial expanston process. 

The intenmediate portion 715 is coupled to the lower transitionary portion 710 
and the upper transitionary portion 720. In a prefened embodiment, the outside 

10 diameter of the intennediate portton 715 is less than the wall thicknesses of the 
lower portion 705 and the upper portion 725. 

The upper transitionary portton 720 is coupled to the intermediate portion 
71 5 and the upper portion 725. 

The upper portion 725 is coupled to the upper transitionary portion 720. 

15 The sealing element 730 is coupled to the outside surface of the 

Intermediate portion 715. In a prefened embodiment, the outside dianieter of the 
sealing element 730 is less than or equal to tiie outside diameter of the lower portion 
705 and the upper portion 725 in order to optimally protect the sealing element 703 
during placement of the tubular member 700 within the preexisting structure. 

20 In a prefenred embodiment, during \he radial expansion of the tubular 

member 700 using the apparatus 1 15, 215 and 315, ttie preexpanslon of the upper 
transittonary portion 720 and the upper portion 725 reduces the shock loads typically 
created during the end portk>n of the radial expansion process. In this manner, the 
radial expanston process is optimally provided in a safe manner. Furthemnore, 

25 because the sealing element 730 is preferably recessed below the surfaces of the 
lower portion 705 and the upper portton 725, the seaKng element 730 is optimally 
protected from damnage during the placement of the tubular member 700 within the 
preexisting stnictune. 

Referring to FIG. 8, a preferred embodiment of an expandable tubular 

30 member 800 for use in the apparatus 115, 215 and 315 will be described. The 
tubular member 800 prefierably includes a lower portion 805, an intermediate portion 
81 0, and an upper porticm 815. 

The lower portion 805 is coupled to the intenmediate portion 810. In a 
preferred embodiment the tower portion 805 is further adapted to n^te with the 

35 expansion cones 130, 230, 325 and the anchoring devices 135, 235, and 330. 
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The interrnediafe portion 810 is coupled to the lower portion 805 and the 
upper portion 815. In a preferred embodiment, the wall thicknesses of the lower and 
intermediate portions. 805 and 810, are less than the wall thickness of the upper 
portfon 815 In order to facilitate the radial expansion of the tubular member 800. in 
5 a preferred embodiment, the lower and intermediate portfohs. 805 and 810, are 
preexpanded to mate with the expansion cone. 

The upper portion 815 is coupled to the intennediate portion 810. in a 
preferred embodiment, the upper portion 815 further preferably includes one or 
more slotted portions 820 for facilitating the radial expanston of the upper portion 
10 815 by the expansion cones 130, 230. and 325. In this manner, the upper portton 
815 of the tubular member 800 is preferably radially expanded by the expansion 
cones 130. 230. and 325 with minimal shock loads when the expansion cones 130, 
230 and 325 exit the expandable tubular member 800. 

Refening to FIG. 9, a preferred embodiment of a method of applying an axial 
15 force to the expansion cones 130. 230. and 325 will now be described, in a 
preferred embodiment, the axial displacement of the expansion cones 130. 230. and 
325 during the radial expansion process is provided by applying an axial force to the 
expansion cones 130. 230. and 325. In a preferred embodiment, the axial force 
provided includes the application of a substantially constant axial force for some 
20 time periods «id the application of increased axial force for other time periods in 
order to optimally fadlitate the radial expansion process by minimizing the effects of 
fncUon. In a prefemed embodiment, the application of the increased axial force is 
provkied on a periodh; basis in order to optimally provide a variable contact area 
between the expansion cone and the tubular member being expanded, in an 
.25 aitemativa embodiment, the appflcatton of the increased axial force is provkied oh a 
random basis in order to optimally provide a variable contact area between the 
expanston cone and the tubular member being expanded. In a preferred 
embodiment, the duty qrde of the application of constant and Increased aoiaA Uxces 
ranges from about 90/10 % to 60/40 % In order to optimally radially expand the 
30 tubular members. In a preferred endx)diment, the ratk) of the increased axial force 
to the substantially constant axial force ranges frran about 1.5 to 1 to about 4 to 1 1n 
order to optimally provMe a variable contact area between the expansion cone and 
the tubular member being expanded, promote more even wear of the expansion 
cone. arxJ dean det>ris from the expar^ion cone surface. 
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Referring to FIGS. 10a to lOi, an emlKxJiment of an apparatus and method 
for forming a wellbore casing will now be described. As illustrated in FIG. 10a, a 
wellbore casing 1000 and an open hole wellbore section 1005 are provided In a 
subtenBnean fomnation 1010. The wellbore casing 1000 and open hole wellbore 
5 section 1005 may be orientated at any orientation ranging from the vertical to the 
horizontal. In p preferred embodiment, a new section of wellbcxe casing is fonned in 
the open hole wellbore section 1005 using an apparatus 1015. More generally, the 
apparatus 1015 is utilized to fomn or repair wellbore casings, pipelines, or structural 
supports. 

10 The apparatus 1015 preferably includes a first support member 1020, a 

second support member 1025, an expansion cone 1030, an anchoring device 1035, 
an expandable tubular member 1040. one or more upper sealing mernbers 1045, 
one or more lower sealing members 1050. and a flexible coupling element 1055. 

The first support member 1020 is preferably adapted to be coupled to a 

15 surface location. The first support member 1020 is further coupled to the anchoring 
device 1035. The first support member 1020 is preferably adapted to convey 
pressurized fluidic materials and/or electrical cun^nt and/or communication signals 
from a surface location to the anchoring device 1035. The first support member 
1020 may, for example, be conventional commercially available slick wire, braided 

20 wire, coiled tubing, or drilling stock material. 

The second support nnember 1025 is preferably adapted to be coupled to a 
surface location. The second support nr^ber 1025 is further coupled to the 
expanston cone 1030. The second support member 1025 is preferably adapted to 
penmit the expansion cone 1030 to be axially displaced relative to the first support 

25 member 1020. The second support member 1025 may, for example, be 
conventional commerdally available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

In an altemative embodiment, the support member 1020 is telescopically 
coupled to the support member 1025. and the support mennber 1025 is coupled to a 
30 surface support member. 

The expansion cone 1030 Is coupled to the second support member 1025. 
The expansion cone 1030 is preferably adapted to radially expand the expandable 
tubular member 1040 when the expansion cone 1030 is axially displaced relative to 
the expandable tubular member 1040. In a preferred embodiment, the expansion 
35 cone 1030 is provided substantially as disclosed in one or more of the following: (1 ) 
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U.S. utility patent application serial no. 09/454,139, attorney docket no. 25791.3.02, 
filed oh 12/3/1999. which claimed the benefit of the filing date of U.S. provisional 
patent application no. 60/111.293, attorney docket no. 25791.3, filed on 12/7/1998; 
(2) U.S. utility patent application serial no. 09/510.913, attorney docket no. 
5 25791.7.02, filed on 2/23/200Q, which claimed the tenefit of the filing date of U.S. 
provisional application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent 
application serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 
2/10/2000, which claimed the benefit of the filing date of U.S. provisional appltedtlon 
no. 60/119.611. attorney docket no. 25791.8; (4) U.S. utility patent application serial 

10 no. 09/440.338. attorney docket no. 25791 .9.02, filed on 11/15/1999, which claimed 
the benefit of the filing date of U.S. provisional application no. 60/108.558, attomey 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 
60/183.546. filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. 
attomey docket no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of 

15 ttie fiHng date of U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) 
U.S. utility patent application no. 09/512,895, attomey docket no. 25791.12.02, filed 
on 2/24^000, which claimed tt^e benefit of tiie filing dates of U.S. provisional 
appRCation no. 60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and 
U.S. provisional application no. 60/154.047, attomey docket no. 25791.29, filed on 

20 9/16/1999; (8) U.S. utility application no. 09/511,941. attomey docket no. 
25791.16.02, filed on 2/24/2000, which claimed the benefit of the filing date of U.S. 
provlstonal serial no. 60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; 
(9) U S. utility patent appllcatton no. 09/588,946, attomey docket no. 25791.17.02, 
filed on Jiine 7. 2000. which claimed the benefit of the filing date of U.S. provisional 

25 patent applteation serial no. 60/137,998, attomey docket no. 25791.17, filed on 
6/7/1999; (10) U,S. utility patent application no. 09/559,122. attorney docket no. 
2579123.02. filed on 4/26/2000, which claimed the benefit of the filing date of U.S. 
provlstonal applkafion no. 60/131.106, attomey docket no. 25791.23, fitod on 
4/26/1999; (11) U.S. provisional appiicatton no. 60/146.203, attomey docket no. 

30 25791.25. Hed on 7/29/1999; (12) U.S. provlstonal application no. 60/143.039. 
attomey docket no. 25791.26, fited on 7/9/1999; (13) U.S. provisional patent 
application serial no. 60/162.671. attomey dodcet no. 25791.27. filed on 11/1/1999; 
(14) U.S. provisional application no. 60/1 59.039, attomey docket no. 25791 .36. filed 
on 10/12,1999; (15) U.S. provisional patent application no. 60/159,033. attomey 

35 docket no. 25791.37. filed on 10/12/1999; and (16) U.S. provisional patent 
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applicafion no. 60/165.228, attorney docket no. 25791.39, filed on 11/12/1999, the 
disclosures of wWch are incorporated herein by reference. 

The anchoring device 1035 is coupled 1o the first support member 1020. 
The anchoring device 1035 is preferably adapted to be controllably coupled to the 
5 expandable tubularnriember1040 and the open hole wellbofe section 1005. In this 
manner, the anchoring device 1035 preferably controllably anchors the expandable 
tubular member 1040 to the open h6le wellbore section 1005 to feidlltate the radial 
expansion of the expandable tubular member 1040 by the axial displacement of the 
expansion cone 1030. 

10 In a preferred embodiment, the anchoring device 1035 includes one or more 

expandable elements 1060 that are adapted to controllably extend from the body of 
the anchoring device 1035 to engage both the flexible coupling element 1055 and 
the open hole wellbore section 1005. In a preferred embodiment, the expandable 
elements 1060 are actuated using fluidic pressure. 

15 In a preferred embodiment, the anchoring device 1035 further includes a 

fluid passage 1036 adapted to receive a ball plug or other similar valving element. 
In this manner, fluidic materials can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be contPOllably plugged. In a preferred embodiment, 
the anchoring device 1035 is any one of the hydraulically actuated padcers 

20 commercially available from Halliburton Energy Services or Baker-i^ughes. modified 
in accordance with the teachings oif the present disclosure. 

In a prefened embodiment, the anchoring devices 135, 235, and 330 are 
diso modified to includes a fluid passage that can be contrc^lably plugged in order to 
permtt fluidic materials to be exhausted from the anchoring devices 135, 235, and 

25 330. 

The expandable tubular member 1040 removably coupled to the 
expansion cone 1030. The expandabte .tubular member 1040 is further preferably 
coupled to the flexible coupHng element 1 055. 

In a prsferred embodiment, the expandable tubular member 1040 further 
30 Includes a kywer section 1065. an intermediate section 1070. and an upper sectton 
1075. In a preferred embodiment, the lower sectton 1065 is ooiq)ted to the flexible 
couplhg element 1055 in order to provide anchoring at an end portton of the 
expandable tubular member 1040. In a preferred embodiment, the wail tWckness of 
the tower and intemnedlate sections, 1065 and 1070, are less than the vi^all thtokness 
35 of the i^per section 1 075 in order to optimally couple the radially expanded portion 
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Of the expandable tubular member 1040 to the weUbore casing 1000 arwl the open- 
hole wellbore section 1005. 

In a preferred embodiment, the expandable tubular member 1040 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 
5 patent application serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 11,293. attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attomey docket no. 25791.7.02, fHed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provistonal 

10 application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attomey docket no. 25791.8.02, filed on 2/10/20O0. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611, 
attomey docket no. 25791.8; (4) U.S. ufility patent application serial no. 09/440,338. 
attomey docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 

15 the filing date of U.S. provisional applicatk>n no. 60/108.558, attomey docket no. 
25791 .9, filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provlsfonal application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 

20 applicatim no. 09/512.895, attomey docket no. 25791.12.02. filed on 2/24/2000, 
which clalhted the benefit of the filing dates of U.S. proviskmal applicatton no. 
60/121.841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
appltoatton no. 60/154,047. attomey docket no. 25791.29, filed' on 9/16/1999; (8) 
U.S. utility applicatton no, 09/511,941, attomey docket no. 25791.16.02. filed on 

25 2/24/2000. which claimed the beneftt of the filing date of U.S. provisional serial no. 
60/121.907, attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attomey docket no. 25791 .17^02, filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provistonal patent application 
serial no. 60/137,998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

30 utility patent application no. 09/559.122. attomey docket no. 25791.23.02. filed on 
4^/2000. which claimed the benefit of the fWng date of U.S. provisional appHcatton 
no. 60/131.106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
proviskjnal application no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attomey docket no. 

35 25791.26, filed on 7/9/1999; (13) U.S. provisional patent appltoation serial no. 
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60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent appHcatton no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
5 attorney docket no. 25791.39. filed on 11/12/1999, the disctosures of which are 
incorporated herein by reference. 

In a preferred embodinnent. the expandable tubular member 1040 is further 
provided in accordance with the teachings of embodiments of expandable tubular 
members described above and illustrated in FIGS. 5-8. 

10 The upper sealing members 1045 are coupled to the outer surface of the 

upper portion 1075 of the expandable tubular member 1040. The upper sealing 
members 1045 are preferably adapted to engage and fluidicly seal the interface 
between the radially expanded expandable tubular member 1040 and the wellbore 
casing 1000. In a prefen-ed embodiment, the apparatus 1015 includes a plurality of 

15 upper sealing members 1045. 

The lower sealing members 1050 are coupled to the outer surface of the 
upper portion 1075 of the expandable tubular member 1040. The lower sealing 
members 1050 are preferably adapted to engage and flukJidy seal the interface 
between the radially expanded expandable tubular member 1040 and the open 

20 wellbore sedton 1005. In a preferred embodiment, the apparatus 1015 includes a 
plurality of k>wer sealing members 1050. 

The flexU)le coupling element 1055 is coupled to the lower portion 1065 of 
the expandable tubular member 1040. The flexible coupling element 1055 is 
preferably adapted to radially expanded by the anchoring device 1035 into 

25 engagement within the walls of the open hole wellbore section 1005. In this 
manner, the tower portk)n 1065 of the expandable tubular member 1040 coupled 
to the walls of the open hole wellbore section 1005. In a preferred embodiment, the 
flexible coupling element 1055 is a slotted tubular member. In a preferred 
embodiment, the flexible coupling element 1055 includes one or more hook 

30 elements for engaging the walls of the open hole wellbore section 1005. 

As illifitrated in FIG. 10a. the apparatus 1015 Is preferably posittoned with 
the expandable tubular member 1040 positioned in overlapping relation with a 
portion of the wellbore casing 1000. In thte manner, the radially expanded tubular 
nnember 1040 is coupled to ttie lower portton of the wellbore casing 1000. In a 

35 preferred embodiment, the upper sealing members 1045 are posittoned in opposing 
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relation to the Icwer portion of the wellbore casing 1000 and the lower sealing 
members 1050 are positioned in opposing relation to the walls of the open hole 
wellbore section 1005. In this manner, the Interface between the radially expanded 
tubular member 1040 and the wellbore casing 1000 and open hole wellbore section 
5 1005 is optimally flutdidy sealed. 

As illustnated In FIG. 10b, In a preferred embodiment, a quantity of a non- 
hardenable fluldic material is ttien Injected into and then out of the apparatus 1015. 
In a preferred embodiment, ttte non-hardenable material is discharged from the 
apparatus 1015 using ttie valveable flow passaige 1065. The non-hardenable fluldic 

1 0 material may be any number of conventional commercially available fluldic materials 
such as, for example, drilling mud. 

As illustrated In FIG. 10c, in a prefen-ed embodiment, a quantity of a 
hardenable fluidic sealing material Is then Injected into and out of the apparatus 
1015. In a prefen-ed embodiment, the hardenable fluidic sealing material is 

15 exhausted from the apparatus 1015 using ttie valveable flow passage 1065. In a 
preferred embodiment, the hardenable fluidic sealing material is permitted to 
completely fill the annular space between the tubular member 1040 and the open 
hole wellbore section 1005. The hardenable fluidic sealing material may be any 
number of conventional commercially available materials such as, for example, 

20 cement, slag mix and/or epdxy resin. In this manner, a fluidic sealing annular 
element is provided around ttie radially expanded tubular member 1 040. 

As Illustrated in FIG. lOd, In a preferred embodiment, another quantity of a 
non-hardenable flindic material is then ir^ected into and out of tiie apparatus 1015. 
In a prefenBd embodiment, a bail plug or dart 1080, or other sirniiar fluid passage 

25 bk>cking device, is placed into the non-hardenable fluid material In a prefened 
embodiment, the ball plug 1080 then seats in and seals off the valveable fluid 
passage 1065. In this manner, the anchoring device 1035 Is then pressurized to 
anchor ttie tubular member 1040 to the open hole wellbore secUoii 1005. 

In an altemative embodiment the valveable fliiki passage 1065 includes a 

30 remote or pressure activated valve for sealing off the valveable fluid passage 1065. 

As illustrated in FIG. lOe, in a preferred embodiment, the apparatus 1015 is 
ttien anchored to the open hole wellbore section 1005 using the anchoring device 
1035. In a preferred embodiment, ttie anchoring device 1035 is pressurized and the 
expandable element 1060 is radially extended from the anchoring device 1035 

35 causing ttid flexible coupling element 1055 to radially expand Into intimate contact 
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with the walls of the open hole wellbore section 1005. In this manner, the lower 
section 1065 of the expandable tubular member 1040 is removably coupled to the 
walls of the open hole wellbore section 1 005. 

As niustrated in FIG, lOf, the expansion cone 1030 is then axially displaced 
5 by applying an axial force to the second support member 1025. In a preferred 
embodiment, the axial displacement of the expansion cone 1030 radially expands 
the expandable tubular member 1040 into intimate contact with the walls of the open 
hole wellbore section 1005. 

In an alternative embodiment, as illustrated in FIG. 10g, ttie axial 
10 displacement of the expansion cone 1030 is enhanced by injecting a pressurized 
fluidic material into the annular space between the first support member 1020 and 
the second support member 1025. In this manrier, an upward axial force is applied 
to the lower annular face of the expansion cone 1030 using the pressurized fluidic 
material. In this manner^ a temporary need for increased axial force during the 
15 radial expansion process can be easily satisfied. 

In a preferred embodiment, the hardenable fluidic sealing material is then 
penmitted to at least partial cure. 

As illustrated in FIGS. lOh and lOi. after the expandable tubular member 
1040 has been radially expanded by the axial displacement of the expansion cone 
20 1030, the first support member 1020 and the anchoring device 1035 are preferably 
removed from expandable tubular member 1040 by de-pressurizing Uie anchoring 
device. 1035 and then lifting the first support member 1020 and anchoring device 
1035 from the wellbore casing 1000 and the open hole wellbore section 1005. 

In a prefenred embodiment, the resulting new section of wellbore casing 
25 includes the radially expanded tubular member 1040 and the outer annular layer of 
the cured fluidic sealing material. In this manner, a new section of wellbore casing 
is optimally provided. More generally, the apparatus 1015 is used to form and/or 
repair wellbore casings, pipelines, and structural supports. 

Referring to FIGS. 11a to 11g, an alternative embodiment of an apparatus 
30 and method for coupling an expandable tubular memt>er to a preexisting structure 
will now be described. Refem'ng to Rg. 11a. a wellbore casing 1100 is positioned 
within a subterranean formation 1 105. The wellbore casing 1 100 may be positioned 
in any orientation frOTi the vertical direction to the horizontal direction. The wellbore 
casing 1100 further includes one or more openings 1110 that may have been the 
35 result of unintentional damage to the wellbore casing 1100, or due to a prior 
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perforation or fracturing operation performed upon the surrounding subterranean 
fomiation 1 1 05. As will be recognized by persons having ordinary sicili in the art. the 
openings 1110 can adversely affect the subsequent operation and use of the 
wellbore casing 1100 unless they are sealed off. 
5 In a preferred embodiment, an apparatus 1115 is utilized to seal off the 

openings 11 10 In the wellbore casing 1100. More generally, the apparatus 1115 is 
preferably utilized to fonm or repair welllx)re casings, pipelines, or stnictural 
supports. 

The apparatus 1115 preferably includes a first support member 1120, a 
10 second support member 1 125, an expansion cone 1 130, an anchoring device 1 135. 
and expandable tubular member 1 140, and one or more sealing n>embers 1 145. 

The first support member 1120 is preferably adapted to be coupled to a 
surface location. The first support member 1 120 is further coupled to the anchoring 
device 1135. The first support member 1120 is preferably adapted to convey 
15 pressurized fluidic materials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 1135. The first support member 
1 120 preferably has a substantially hollow annular cross sectional shape. The first 
support member 1120 may, for example, be fabricated from conventional 
comrnercially available slick wire, braided wire, coiled tubing, or drilling stock 
20 material. 

The second support member 1125 Is preferably adapted to be coupled to a 
surface location. The second support member 1125 is fiHther coupled to the 
expansion cone 1130. The second support member. 1125 is preferably adapted to 
pennit the expansion cone 1130 to be axlally displaced relative to the first support 
25 member 1120. The second support member 1125 may, for example, be 
conventional oomnrterdally available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

In a prefemed embodiment, the first support member 1120 Is coupled to a 
surfeice location.by a slip joint and/or sliding sleeve apparatus that is concentrically 
30 coupled to the second support member 1 125. 

The expansion cone 1130 is coupled to the second support member 1125. 
The expansion cone 1130 is preferably adapted to radially expand the expandable 
tubular memt>er 1140 when the expansion cone 1130 is axially displaced relative to 
the expandable tubular member 1140. In a preferred embodiment the expansion 
35 cone 1 130 is provided substantially as disclosed in one or mom of the following: (1) 
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U.S. Utility patent application serial no. 09/454,139, attorney docket no. 25791.3.02, 
filed on 12/3/1999, which daimed the bemm of the filing date of U.S. provisional 
patent application no. 6W111,293, attorney docket no. 25791.3, fited on 12/7/1998; 
(2) U.S. utifity patent appikation serial no. 09/510,913. attorney docket no. 
5 25791 .7.02, filed on 2/23/2000, whteh claimed the l)enefit of the filing date of U.S. 
provisfonal application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent 
applicatipn serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 
2/10/2000, which darimed the t)enefit of the filing date of U.S. provisional application 
no. 60/1 19.61 1. attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial 

1 0 no. 09/440.338, attorney docket no. 25791 .9.02, filed on 1 1/15/1 999, which daimed 
the benefit of the filing date of U.S. provisional application no. 60/108,558, attortfiey 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 
60/183,546, filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. 
attorney dodtet no. 25791.11.02, filed on 3/10/2000. which daimed the Ijenefit of 

15 the filing date of U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7). 
U.S. utility patent application no. 09/512,895. attorney docket no. 25791.12.02, filed 
on 2/24/2000, which daimed the benefit of the filing dates of U.S. provisional 
appHcation no. 60/121,841, attorney dodcet no. 25791.12, filed on 2/26/1999 and 
U.S. provisional application ho. 60/154,047, attomey docket no. 25791.29, filed on 

20 9/16/1999; (8) U.S. utility application no. 09/511,941, attomey docket no. 
25791 .16.02. filed on 2/24/2000, which daimed the benefit of the filing date of U.S. 
provisional serial no. 60/121,907, attomey docket no. 25791.16. filed on 2/26/1999; 
(9) U.S. utility patent ai^iicatton no. 09/588.946, attomey docket no. 25791.17.02, 
filed on June 7. 2000. which dabned the benefit of the filing date 6f U.S.. provisional 

25 patent applteaUon serial no. 60/137.998, attorney docket no. 25791.17. filed on 
6/7/1999; (10) U.S. utility patent application no. 09/559,122, attomey docket no. 
25791.23.02. filed on 4/26/2000. which daimed the benefit of the filing date of U.S. 
provisional application no. 60/131,106, attomey docket no. 25791.23, filed on 
4/26/1999: (11) U.S. provisional applicatton no. 60/146,203, attomey docket no. 

30 25791.25. filed on 7/29/1999; (12) U.S. provsranal application no. 60/143.039. 
attomey docket no. 25791.26, filed on 7/9/1999; (13) U.S. pravisk>nal patent 
application serial no. 60/162,671, attomey docket no. 25791.27, filed on 11/1/1999; 
(14) U.S. provisional application no. 60/159,039, attomey docket no. 25791.36. filed 
on 10/12,1999; (15) U.S. provisional patent application no. 60/159.033, attomey 

35 docket no. 25791.37. filed on 10/12/1999; and (16) U.S. provisional patent 
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application no. 60/165,228. attorney docket no. 25791.39, filed on 11/12/1999. the 
disclosures of which are Incorporated herein by reference. 

The anchoring device 1135 is coupled to the first support nnember 1120. 
The anchoring device 1135 is preferably adapted to be controllably coupled to the 
5 expandable tubular member 1 140 and the wellbore casing 1 1 00. In this manner, the 
anchoring device 1135 preferably controllably anchors the expandable tubular 
member 1140 to the wellbore casing 1100 to fadlitate the radial expansion of the 
expandable tubular member 1140 by the axial displacement of the expahston cone 
1130. In a preferred embodiment, the anchoring device 1135 includes one or -more 

10 expandable elements 1150 that are adapted to controllably extend from the body of 
the anchoring device 1135 to engage both the expandable tubular member 1140 
and the wellbore casing 1100. In a prefered embodiment, the expandable elements 
1150 are actuated using fluidic pnsssure. In a preferred embodiment, the anchoring 
device 1135 is any one of the hydraulically actuated packers comnDerclalty available 

15 from Halliburton Energy Sendees or Baker-Hughes modified in accordance with the 
teachings of the present disclosure. 

The expandable tubular member 1140 is removalily coupled to the 
expansk)n cone 1130. The expandable tubular member 1140 is further preferably 
adapted to be removably coupled to the expandable elements 1 1 50 of the anchoring 

20 device 1135. In a preferred embodiment, the expandable tubular member 1140 
includes one or more anchoring windows 1155 for permitting the expandable 
elenr^ts 1150 of the anchoring device 1135 to engage the wellbore casing 1100 
and the expandable tubular member 1 140. 

In a preferred enhbocfiment the expandable tubular member 1140 fiirttier 

25 includes a lower section 1160, an infemnedlate section 1 165, and an upper section 
1170. In a preferred embodlnient, the lower section 1160 rests upon and is 
supported by the expanston cone 1130. In a prefenred embodiment, the 
intermediate secSon 1165 includes the anchoring windows 1155 in order to provide 
anchoring at an intennediate portion of the expandable tubular member 1140. 

30 In a preferred embodiment, the expandable tubular member 1140 is further 

provided substantially as dfedosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139, attomey docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the fiiing date of U.S. provisional patent 
application no. 60/111.293. attomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. 

35 utility patent appBcation serial no. 09/510.913. attomey docket no. 25791.7.02, filed 
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on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the twnefit of the filing date of U.S. provisional application no. 60/119.611. 
5 attomey docket no. 25791 .8; (4) U.S. utility patent application, serial no. 09/440.338. 
attorney dodcet no. 25791.9.02. filed on 11/15/1999, which claimed the l)enefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney docket ho. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attomey docket 

10 no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512,895, attomey docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 

15 application no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02. filed on 
2/24/2000. which claimed tiie benefit of the filing date of U.S. pnavisional serial no. 
60/121.907. attomey docket no. 25791.16, fiied on 2/26/1999; (9) U.S. utility patent 
applteatton no. 09/588.946. attomey docket no. 25791.17.02, filed on June 7. 2000. 

20 which claimed the benefit of the filing date of U.S. proviskmal patent application 
serial no. 60/137.998. attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000. wMeh claimed the benefit of the filing date of U.S. provistonal application 
no. 60/131.106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

25 provistonal application no. 60/146.203, attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal appllcatton no. 60/143.039. attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attomey docket no. 25791.36. filed on 10/12.1999; (15) 

30 U.S. provisional patent application no. 60/159,033, attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent applicatkm no. 60/165.228. 
attomey docket no. 25791.39, filed on 11/12/1999. the disckssures of which are 
incorporated herein by reference. 

The sealing members 1145 are coupled to the outer surface of the 

35 expandable tubular member 1140. The sealing members 1145 are preferably 
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adapted to engage and fluidicly seal the interface between the radtally expanded 
expandable tubular nr,ember 1140 and the wellbore casing 1100. In a preferred 
embodiment, the apparatus 1115 Includes a plurality of seaHng members 1145. Ina 
preferred embodiment, the sealing members 1145 surround and Isolate the opening 

As illustrated in FIG. 11a. the apparatus 1115 is preferably positioned within 
the wellbore casing 1100 with the expandable tubular member 1140 positioned In 
opposing relation to the opening 1110. In a preferred embodiment, the apparatus 
1115 Includes a plurality of sealing members 1145 that are positioned above and 
below the opening 1110. m this manner, the radial expansion of ttie expandable 
tubular member 1 140 optimally fluididy isolates the opening 1110. 

As illustrated in FIG. lib. the apparatus 1115 Is then anchored to ttie 
wellbore casing 1 1QO using the anchoring device 1 135. In a preferred embodiment, 
tiie anchorlr^ device 1135 is pressurized and the expandable element 1150 Is 
extended from the anchoring device 1135 through the corresponding anchoring 
window 1155 In the expandable tubular member 1 140 into intimate contact witti the 
weHbore casing 1100. in this manner, tiie intermediate section 1165 of the 
expandable tubular member 1 1 40 is removably coupled to ttie wellbore casing 1 1 00. 

In an alternative , embodiment, a compressible cement and/or epoxy is then 
Injected into at least a portion of the annular space between ttie unexpended portion 
of the tubular member 1140 and ttie weUboie casing 1100. The compressible 
cement and/or epoxy is ttien permitted to at least partially cure prior to ttie initiation 
of ttie radial expansion process, in ttiis manner, an annular structural support and 
fluidic seal is provided around ttie tubular member 1 140. 

As illustrated in FIG. 11c. in a preferred embodimerit ttie expansion cone 
1130 is tiwn axially displaced by applying an axial force to ttie second support 
member1125. In a preferred embodiment, ttie axial displacement of ttie expansion 
cone 1130 radially expands ttie lower section 1160 of ttie expandable tubular 
member 1140 into intimate contact wtth ttie walls of ttie wellbore or ttie wellbore 
30 casing 1100. 

As illustrated In FIG. 1 1d. in a preferred embodiment, ttie axial displacement 
of ttie expansion cone 1130 Is stopped once ttie expansion cone 1130 contacts ttie 
lower portton of the anchoring device 1 1 35. 
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As illustrated in FIG. lie. in a preferred embodiment, the anchoring device 
1 135 is then decoupled from the wellbore casing 1 ioo and the expandable tubular 
member 1140. 

As illustrated in FIG. 11f. in a preferred embodiment, the axial displacement 
5 of the expansion cone 1130. is then resumed. In a preferred embodiment, the 
anchoring device 1135 is also axial displaced. In this manner, the lower section 
1160 of the expandable tubular member 1140 is self-anchored to the wellbore 
casing 1100. In a prefenred embodiment, the lower section 1 160 of the expandable 
tubular member 1140 includes one or more outer rings or other coupling members 

10 . to fadlitate the self-anchoring of the lower section 11 60 of the expandable tubular 
member 1 1 40 to the wellbore or the wellbore casing 1 1 00. 

As illustrated in FIGS. 11g, after the expandable tubular member 1140 has 
been completely radially expanded by the axial displacement of the expansion cone 
i 130, the 1 110 in the wellbore casing 1100 is sealed off by the radially expanded 

15 tubular member 1140. In this manner, repairs to the wellbore casing 1100 are 
optimally provided. More generally, the apparatus 1115 is used to repair or form 
wellbore casings, pipelines, and stmctural supports. In a preferred embodiment, the 
inside diameter of the radially expanded tubular member 1140 is substantially 
constant 

20 Refening to FIGS. 12a to 12d. an alternative embodiment of an apparatus 

and m^od for coupling an expandable tubular member to a preexisting structure 
will now be described. Inferring to Fig. 12a. a wellbore casing 1200 is positioned 
within a subterranean formation 1205. The wellbore casing 1200 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 

25 casing 1200 lurtfier Includes one or more openings 1210 that may have been ttie 
result of unintentional damage to the wellbore casing 1200. or due to a prior 
perforation or firactwing operation performed upon the surrounding sid}tenanean 
fonnation 1205. As will be recognized by persons having ordinary sIdD in ttie art. ttw 
openings 1210 can adversely affect the subsequent operation and use of ttie 

30 wellbore casing 1200 unless they are sealed off. 

In a preferred embodiment, an apparatus 1215 is utWzed to seal off ttie 
openings 1210 in ttie wellbore casing 1200. More generally, the apparatus 1215 Is 
preferably utilized to fonn or repair wellbore casings, pipelines, or stmctural 
supports. 
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The apparatus 1215 preferably includes a support member 1220, an 
expandable expansion cone 1225, an expandable tubular member 1235. and one or 
more sealing members 1240. 

The support member 1220 Is preferably adapted to be coupled to a surface 
5 location. The support member 1220 is further coupled to the expandable expansion 
cone 1225. The support member 320 is preferably adapted to convey pressurized 
fluidic materials and/or electrical current and/or communication signals from a 
surface location to the expandable expansion cone. The support member 1220 
may. for example, be conventional commercially available slick wire, braided wire, 

10 coiled tubing, or drilling stock material. 

The expandable expansion cone 1225 is coupled to the support member 
1220. The expandable expansion cone 1225 is preferably adapted to radially 
expand the expandable tubular member 1235 when the expandable expansion cone 
1225 is axiaily displaced relative to the expandable tubular member 1235. The 

15 expandable expansion cone 1225 is further preferably adapted to radially expand at 
least a portion of the expandable tubular member 1235 when the expandable 
expansion cone 1225 is controllably radially expanded. The expandable expansion 
cone 1225 may be any number of conventional commerdally available radially 
expandable expansion cones. In a preferred embodiment, the expandable 

20 expanston cone 1225 is provkJed substantially as disclosed in U.S. Patent No. 
5,348,095. the disclosure of which is incorporated herein by reference. 

In a prefenred embodiment, the expansion cone 1225 is further provided 
substantially as disclosed in one or more of the foltowlng: (1) U.S. utility patent 
appfication serial no. 09/454,139. attomey docket no. 25791.3.02. filed on 

25 12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the fifing date of U.S. provisional 
appiicatton no. 60/121.702. filed on 2/25^1999; (3) U.S. utility patent application 

30 serial no. 09/502,350. attomey docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional applfcation no. 60/119,611. 
attomey docket no. 25791.8; (4) U.S. utility patent applicatfon serial no. 09/440.338, 
attomey docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provistonal application no. 60/108.558, attomey dod<et no. 

35 25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
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filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791 .11.02. filed on 3/10/2000. wtiich dainted ttie beneUt of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
appncation no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
5 which claimed the t)enefit of the filing dates of U.S. provisional applicatton no. 
60/121.841, at^ey docket no. 25791.12. filed on 2/26/1999 and U.S. prwisfonai 
application no. 60/154.047. attorney doctet no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appllcatton no. 09/511.941, attorney docket no: 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 

10 60/121,907, attoniey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. pre>visional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 

15 4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional appllcatton no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 

20 60/162.671 , attorney docket no. 25791 .27, filed on 1 1/1/1 999; (14) U.S. provisional 
application ho. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent applkation no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disdosures of which are 

25 incorporated herein by r^renoe. 

The expandable tubular member 1235 is removably coupled to the 
expansion cone 1 225. In a preferred, emtiodinnent. the expandable tubular member 
1235 indudes one or nwre engagement devices 1250 that are adapted to couple 
with and penetrate the wellbore casing 1200. In this manner, the expandable 

30 tubular member 1235 is optimally coupled to the wellbore casing 1200. In a 
preferred embodiment, the engagement devices 1^ indude teeth for biting into 
the surfece of the wdlbore casing 1200. 

In a preferred embodiment, the expandable tubular member 1235 further 
indudes a lower section 1255, an intermediate section 1260, and an upper sedfcm 

35 1265. In a preferred enribodiment, the lower sectton 1255 Indudes the engagement 
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devices 1250 In order to provide anchoring at an end portion of the expandable 
tubular member 1235. In a prefen-ed embodiment, the wall thickness of the lowi«r 
and Intennedlate sections. 1255 and 1260. are less than the wall thickness of the 
upper section 1265 in order to optimally facilitate the radial expansion of the lower 
5 and Intennedlate sections. 1 255 and 1 260, of the expandable tubular member 1 235. 
In an. alternative embodiment, the lower section 1255 of the expandable tubular 
member 1235 is slotted in order to optimally facilitate the radial expansion of the 
lower section 1255 of the expandable tubular member 1235 using the expandable 
expansion cone 1225. 

10 In a prefen-ed embodiment, the exi>andable tubular member 1235 is further 

provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1 ,293, attorney docket no. 25791 .3, filed on 1 2/7/1 998; (2) U.S. 

15 utility patent application serial no. 09/510,91 3, attorney docket no. 25791 .7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provistonal application no. 60/119.611, 

20 attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provistonal application no. 60/108,558. attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460. attomey docket 

25 no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provistonal appltoation no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appDcation no. 09/512.895. attomey docket no. 25791.12.02. fited on 2/24/2000. 
which claimed the benefit of ttte fifing dates of U.S. provistonal appltoation no. 
60/121.841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 

30 application no. 60/154.047. attomey docket no. 25791.29. fited on 9/16/1999; (8) 
' U.S. utility application no. 09/511.941. attomey docket no. 25791.16.02. filed on 
2/24/2000. vt^lch claimed the benefit of ttie filing date of U.S. provisional serial no. 
. 60/121.907, attomey docket no. 25791.16, fited on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attomey docket no. 25791.17.02. filed on June 7, 2000, 

35 which daimed the benefit of the filing date of U.S. provistonal patent appfication 
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serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attorney docket no. 25791,23.02. filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

5 provisional application no. 60/146.203, attoniey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no: 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appHcatfon no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 

10 U.S. provisional patent application no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999. ttie disdosures of which are 
incorporated herein by reference. 

The sealing members 1240 are preferably coupled to the outer surface of Vt\e 

15 upper portion 1265 of the expandable tubular member 1235. The sealing members 
1240 are preferably adapted to engage and fluididy seal the interface between ttie 
radially expanded expandable tubular member 1235 and the wellbore casing 1200. 
In a prefenBd embodiment the apparatus 1215 indudes a plurality of sealing 
members 1240. In a prefen^ed embodiment, the sealing members 1240 suniound 

20 and isolate the opening 1210. 

As illustrated in FIG. 12a, ttie apparatus 1215 is preferably positioned wittiin 
the wellbore casing 1200 wtth the expandable tubular niember 1235 posittoned in 
opposing relation to ttie opening 1210. In a prefenBd embodiment, ttie apparatus 
1215 indudes a plurality of sealing members 1240 that are postttoned above and 

25 below ttie opening 1210. In ttiis. manner, the radial expanston of ttie expandable 
tubular member 1235 optimally fluididy isolates ttie opening 1210. 

As illustrated in FIG. 12b. ttie expandable tubular member 1235 of ttie 
apparatus 1215 is ttieh anchored to ttie wellbore casing 1200 by expanding ttie 
expandable expanston cone 1^5 into contact with the lower sectton 1255 of ttie 

30 expandable tubular member 1235. In a preferred embodiment, ttie lower section 
1255 of ttie expandable tubular member 1235 Is radially expanded into intimate 
contact with the wellbore casing 1200. In a preferred emt>odiment the engagement 
devices 1250 are ttiereby coupled to. and at least partially penetrate into, ttie 
wellbore casing 1200. In ttiis manner, the lower section 1255 of the expandable 

35 tubular member 1 235 is optimally coupled to the wellbore casing 1 200. 
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In an alternative embodiment, a compressible cement and/or epoxy is then 
injected Into the annular space between the unexpended portion of the tubular 
member 1235 and the wellbore casing 1200. The compressible cement and/or 
epoxy may then be pemfutted to at least partially cure prior to the Initiation of the 
radial expansion process, in this manner, an annular structural support and fluidic 
seal is provided around the tubular member 1235. 

As illustrated in FIG. 12c. tlie expandable expansion cone 1225 is then 
axially displaced by applying an axial force to the support member 1220. In a 
prefen-ed embodiment, the axial displacement of the expansion cone 1225 radially 
expands the expandable tubular member 1235 Into intimate contact with the walls of 
the wellbore casing 1200. 

As illustrated in FIG. 12d. in a prefened embodiment, after the expandable 
tubular member 1235 has been radially expanded by the axial displacement of the 
expandable expansion cone 1235. the opening 1210 in the wellbore casing 1200 is 

t5 sealed off by the radially expanded tubular member 1 235. In this manner, repairs to 
the wellbore casing 1200 are optimally provided. More generally, the apparatus 
1215 is used to repair or fonri wellbore casings, pipelines, and structural supports. 

Referring to FIGS. 13a to 13d. an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting stnjcture 

20 will now be described. Referring to Fig. 13a. a wellbore casing 1300 is positioned 
within a subterranean formatton 1305. The wellbore casing 1300 may be positioned 
In any orientation from the verticai direction to the horizontal direction. The wellbore 
casing 1300 further Includes one or more openings 1310 that may have been the 
result of unintentional damage to the wellbore casing 1300. or due to a prior 

25 perforation or fracturing operation perfonned upon the surrounding subterranean 
formatton 1305. As will be recognized by persons having ordinary skill in the art. tiie 
openings 1310 can adversely affect tiie subsequent operation and use of ttie 
weibors casing i 300 unless they are sealed off. 

in a preferred embodiment, an apparatus 1315 Is utifized to seal off ttte 

30 openings 1310 In ttie wellbore casing 1300. More generally, ttie apparatus 1315 Is 
preferal>iy utilized to form or repair wellbore casings, pipelines, or stmctural 
supports. 

The apparatus 1315 preferably includes a support member 1320. an 
expansion cone 1325. an expandable tubular member 1335. a heater 1340. and one 
35 or more sealing membere 1345. 
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The support member 1320 is preferably adapted to be coupled to a surface 
location. The support member 1320 is further coupled to the expansion cone 1325. 
The support member 1320 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surface 
5 location to the expansion cone 1325 and heater 1340. The support member 1320 
may. for example, be conventional commercially available slick wire, braided wire, 
colled tubing, or drflling stock material. 

The expanskm cone 1325 is coupled to the support member 1320. The 
expansion cone 1325 is preferably adapted to radially expand the expandable 

1 0 tubular member 1 335 when the expansion cone 1 325 is axially displaced relative to 
the expandable tubular member 1335. The expansion cone 1325 may be any 
number of conventional commercially available expansk>n cones. 

in a preferred embodiment, the expansion cone 1325 is further provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 

15 application serial no. 09/454,139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
appHcation no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

20 application no. 60/121,702. filed on 2/25/1999; (3) U.S. utUity patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/1 1 9,61 1 . 
attorney docket no. 25791.8; (4) U.S. utility patent appiicatton serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, whteh claimed the benefit of 

25 the fiUng date of U.S. provisional ai^lkatlon no. 60/108.558, atiomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S, provistonal patent application no, 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional appiteation no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

30 applicatton no. 09/512,895, attorney docket no. 25791.12.02,. filed on 2C4/2000, 
which claimed the benefit of the fffing dates of U.S. provisional applicatton no. 
60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. piov^onal 
applicatton no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02, filed on 

35 2/24/2000, which claimed the benefit of the filing date of U.S. provistonal serial no. 
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60/121,907, attorney docket no. 25791.16, filed on 2/26/1999: (9) U.S. utility patent 
application no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which dalmed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. atlomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
5 utility patent application no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the l)enefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 

10 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. pronsksnal 
application no. 60/159,039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165.228. 

15 attorney docket no. 25791.39, filed on 11/12/1999, the disidosures of whteh are 
incorporated herein by reference. 

The expandable tubular member 1336 is removably coupled to the 
expansfon cone 1325. In a preferred embodiment, the expandable tubular member 
1335 includes one or more engagement devices 1350 that are adapted to couple 

20 with and penetrate the wellbore casing 1300. In this manner, the expandable 
tubular member 1335 Is optimally coupled to the wellbore casing 1300. In a 
preferred embodiment, the engagement devices 1350 include teeth for biting into 
the surface of the wellbore casing 1300. 

In a preferred embodiment, the expandable tubular member 1335 further 

25 includes a lower secfon 1355, an Intermediate section 1360. and an upper section 
1365. In a preferred embodiment, the tower sedton 1355 includes the engagement 
devices 1350 In order to provide anchoring at an end portion of the expandable 
tubular member 1335. In a prefened embodiment, the wall thickness of the towver 
and intemnediato sections. 1355 and 1360. are less than the wall thickness of the 

30 upper section 1365 in order to opflmally fecOitate the radial expanskm of the lower 
and intenradiate secOoris, 1355 and 1360, of the expandabfe tubular menrtber 1335. 

In a prefened embodiment,.the tower sedton 1355 of the expandable tubular 
member 1335 indudes one or more shape memory metal Inserts 1370. In a 
preferred embodiment, the inserts 1370 are adapted to radially expand the lower 

35 sedton 1355 of the expandable tubular member 1335 Into intimate contact with the 
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wellbore casing 1300 when heated by the heater 1340. The shape memory metal 
inserts 1370 may be fabricated from any number of conventional commercially 
available shape memory alloys such as. for example. NiTi or NiTiNOL using 
conventional fonning processes such as. fcM- example, those described in U.S. 
5 Patent Nos. 5.312.152, 5.344.506. and 5.718.531. the disclosures of which are 
incorporated herein by reference. In this manner, the shape menrary metal Inserts 
1370 preferably radially, expand the lower section 1355 of the expandable tubular 
member 1335 when the inserts 1370 are heated to a temperature above their 
transft)rmation temperature using the heater 1340. In a preferred embodiment, the 

10 transfonnation temperature of the inserts 1370 ranges firom about 250» F to 450* F. 
In a preferred embodiment, the material composition of the lower section 1355 of the 
expandable tubular member 1335 is further selected to maximize the radial 
expansion of the lower section 1355 during the transfonnation process. 

In a prefenBd embodiment, the inserts 1370 are positioned within one or 

15 more comespohding recesses 1375 provided in the lower section 1355 of the. 
expandable tubular member 1335. Altematively, the inserts 1370 are completely 
contained within the lower section 1355 of the expandable tubular member 1335. 

In a preferred embodinront, the expandable tubular member 1335 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 

20 patent application serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed ttie benefit of ttie filing date of U.S. provisional patent 
application no. 60/111,293. attomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appiteation serial no. 09/510.913. attomey docket rw. 25791.7.02. filed 
on 2/23/2000. which claimed the beinefit of the filjng date of U.S. . provistonal 

25 application no. 60/121.702. filed on 2/25/1999; (3) U.S. utiHty patent application 
serial no. 09/502,350. attomey docket no. 25791.8.02. filed on 2/10/2000. which 
claimed ttie benefit of the filing date of U.S. provisksnal application ho. 60/119.611. 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attomey docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

30 ttie filing date of U.S. pro\4sk)nal appflcation no. 60/108,558. attomey docket no. 
25791 .9, filed on 11/16.1998; (5) U.S. proyiskmal patent application no. 60/183.546, 
fned on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attomey docket 
no. 25791.11.02, filed on 3/10/2000, which claimed ttie benefit of tiie filing date of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 

35 application no. 09/512.895. attomey docket no. 25791.12.02. filed on 2/24/2000. 
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which Claimed the benefit of the filing dates of U;S. provisional application no. 
60/121,841, attorney docket no; 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. ufility applicatk>n no. 09/511,941, attorney docket no. 25791.16.02. filed on 
5 2/24/2000. which claimed the benefit of the filing date of U.S. provtskmal serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000. 
which daimed the benefit of ttie filing date of U.S. provistonai patent applicatton 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10)' U.S. 

10 utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4^6/2000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203. attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attomey docket no. 

15 25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial ho. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/1 59,039, attomey docket no. 25791 .36. filed on 1 0/1 2, 1 999; (1 5) 
U.S. provisional patent application no. 60/159.033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 

20 attomey docket no. 25791.39. filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. 

The heater 1340 Is coupled to ttie support member 1320. The heater 1340 
is prefsrably adapted to oontrollably generate a localized heat source for elevating 
the temperature of the inserts 1370. in a preferred embodiment, the heater 1340 

25 includes a conventional thennostat control in order to control the operating 
temperature. The heater. 1 340 is preferably controlled by a surface control device in 
a.oonventionai manner. 

The sealing members 1345 are preferably coupled to the outer surface of the 
upper portion 1365 of the expandable tubular member 1335. The sealing members 
30 1345 are preferably adapted to engage and fluMidy seal tiw interface between the 
radially expanded expandable tubular member 1335 and Uw wellbore casing 1300. 
In a preferred embodiment, the apparatus 1315 includes a plurality of sealing 
members 1345. In a prefen^d embodiment, ttie sealing members 1345 surround 
and isolate the opening 1310. 
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As Illustrated In FIG. 13a. the apparatus 1315 is preferably positioned wittiln 
the wellbore casing 1300 with the expandable tubular member 1335 positioned in 
opposing relation to the opening 1310. In a preferred embodiment, the apparatus 
1315 includes a plurality of sealing members 1345 that are positioned above and 
5 below the opening 1310. In this manner, the radial expansion of the expandable 
tubular member 1335 optimally fluididy isolates the opening 1310. 

As illustrated hi FIG. 13b, In a preferred embodiment, the expandable tubular 
member 1335 of the apparatus 1315 is then anchored to the wellbore casing 1300 
by radially expanding the inserts 1370 using the heater 1340. In a pr^erred 

10 embodiment, the expansion of the inserts 1370 causes the lower section 1355 of the 
expandable tubular member 1335 to contact the wellbore casing 1300. In a 
preferred embodiment, the engagement devices 1350 are thereby coupled to, and at 
least partially penetrate into, the wellbore casing 1300. In this manner, the lower 
section 1355 of the expandable tubular memtier 1335 is optimally coupled to the 

15 wellbore casing 1300. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpanded portion of the tubular 
member 1335 and the wellbore casing 1300, The compressible cement and/or 
epoxy may then be permitted to at least partially cure prior to the initiation of the 

20 radial expansion process. In this manner, an annular structural support and fluidic 
seal is provided around the tubular member 1335. 

As lllustratad In FIG. 13c, the expansion cone 1325 is then axially displaced 
by applying an axial force to the support member 1320. In a prefened embodiment, 
the axial dispiaoement of the expan^n cone 1325 radially expands the expand^le 

25 tubular member 1335 Into intimate contact with the walls of the weiOwre casing 
1300. 

As illustrated in FIG. 13d. bi a preferred embodiment, after the expandable 
tubular member 1335 has been completely radially expanded by the axial 
dteplacement of the mpansion cone 1335. the opening 1310 In the wellbore casing 
30 1300 is sealed off by the radially expanded tubular member 1335. In this manner, 
repairs to the wellbore casing 1300 are optimally provided. More generally, the 
apparatus 1315 is used to repair or form wellbore casings, p^lines. and structural 
supports. 

Referring to FIGS. 14a to 14g. an alternative embodiment of an apparatus 
35 and method for coupling an expandable tubular member to a preexisting structure 
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Will now be described. Referring to Fig. 14a. a wellbore casing 1400 is positioned 
within a subterranean fonrnation 1405. The wellbore casing 1400 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1400 further includes one or more openings 1410 that may have been the 

5 result of unintentional damage to the wellbore casing 1400, or due to a prior 
perforation or fracturing operation performed upon the surrounding subtenranean 
fonnation 1405. As will be recognized by persons having ordinary skill in the art, the 
openings 1410 can adversely affect the subsequent operation and use of the 
wellbore casing 1400 unless they are sealed off. 

10 In a prefened embodiment, an apparatus 1415 is utilized to seal off the 

openings 1410 in the wellbore casing 1400. More generally, the apparatus 1415 is 
preferably utilized to fomn or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1415 preferably includes a first support member 1420, a 

15 second support member 1425, a coupling 1430, an expandable tubular member 
1435, an expansion cone 1440, a third support member 1445, and a packer 1450. 

The first support member 1420 is preferably adapted to be coupled to a 
surface location. The support member 1420 is further coupled to the expansion 
cone 1440. The first support member 1420 Is preferably adapted to convey 

20 pressurized fluldic materials and/or electrical cun^nt and/or communication signals 
from a surface location to the expansion cone 1440 and the packer 1450. The first 
support member 1420 rfiay. for example, be conventional commercially available 
slick wire, braided wire, colled tubing, or drilling stock material: 

The second support member 1425 is preferably adapted to be coupled to a 

25 surface location. The support member 1425 is furtiier coupled to the coupling 1430. 
The first support member 1425 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surface 
k>cation to flie coupling 1430. The second support member 1425 may, for example, 
be conventional commercially available slick wire, braided wire, cdled tubing, or 

30 drilling stock material. 

The coupling 1430 is coupled to the second support member 1425. The 
coupling 1430 is further preferably removably coupled to the expandable tubular 
member 1435. The coupling 1430 may be any number of conventional 
commerdally available passive or actively controlled coupling devices such as. for 
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example, packers or slips. In a preferred embodiment, the coupling 1430 is a 
mechanical slip. 

The expandable tubular member 1435 is removably coupled to the coupling 
1430. In a preferred embodiment, the expandable tubular member 1435 includes 
5 one or more engagement devices that are adapted to couple with and penetrate the 
wellbore casing 1400. In this manner, the expandable tubular member 1435 is 
optimally coupled to the wellbore casing 1400. In a preferred embodiment, the 
engagement devices include teeth for biting into the surface of the wellbore casing 
1400. In a preferred embodiment, the expandable tubular member 1435 further 

10 includes one or more sealing members on the outside surface of the expandable 
tubular member 1435 in order to optimally seal the interface between the 
expandable tubular member 1435 and the wellbore casing 1400. 

In a prefered embodiment, the expandable tubular member 1435 is further 
provided substantially as disclosed In one or more of the following: (1) U.S. utility 

15 patent application serial no. 09/454*139, atlomey docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filinfg date of U.S. provisional patent 
application no. 60/1 1 1 ,293, attomey docket no. 25791 .3, filed on 1 2/7/1 998; (2) U.S. 
utility patent application serial no. 09/510,913, attomey docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

20 applicatnn no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000, which 
dabned the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attomey docket no, 25791.8; (4) U.S. utility patent applicatnn serial no. 09/440,338, 
attomey docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 

25 the filing date of U.S. provisional applteation no. 60/108.558. attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisk)nai patent appHcation no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent appllcatton no. 09/523.460, attomey docket 
no. 25791.11.02, filed m 3/10/2000, vtrhich claimed the benefit of the filing date of 
U.S. provistonal applteation no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

30 applicatkm no. 09/512.895. attomey doctet no. 25791.12.02. filed on 2/24/2000. 
which danned the benefit of the filing dates of U.S. provistonal application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attom^ docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attomey dodcet no. 25791.16:02, filed on 

35 2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
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60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attorney ciocket no. 25791.17.02, filed on June 7, 2000, 
wtiich claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
5 utfllty patent application no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000. wtiich claimed the benefit of the fUir^ date of U.S. prxnnsional application 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provlsfonal application no. 60/146.203, attorney docket no. 25791.25. filed on 
7/29/1999; (liZ) U.S. pravistonal applkxition no. 60/143.039, attorney docket no. 

10 25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provlskmal 
application no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provlsfonal patent application no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 

15 attorney docket no. 25791.39. filed on 11/12/1999, ttie disclosures of which are 
incorporated herein by reference. 

The expansion cone 1440 is coupled to ttie first support member 1420 and 
ttie ttiird support mentber 1445. The expansion cone 1440 is preferably adapted to 
radially expand ttie expandable tubular member 1435 when ttie expanston cone 

20 1440 is axially displaced relative to ttie expandable tubular member 1435. 

In a prefeoed embodiment, ttie expansion cone 1440 Is provided 
substantially as disclosed In one or more of ttie following: (1) U.S. utility patent 
application serial no. 09/454,139. attomey docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of ttie filing date of U.S. provisional patent 

25 appHcation no. 60/1 1 1 ,293. attomey docket no. 25791 .3. filed on 12/7/1 998; (2) U.S. 
utility patent applteation ser^l no. 09/510.913, attomey docket no. 25791.7.02, filed 
on 2/23/2000, wWch claimed the . benefit of ttie filing date of U.S. provistonal 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attomey docket no. 25791.8.02, filed on 2/10/2000. whteh 

30 claimed ttie benefit of ttie fiNng date of U.S. provisional applfoation no. 60/1 19,61 1 . 
attomey docket no. 25791.8; (4) U.S. utiltty patent application serial no. 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558. attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional paterit applteation no. 60/183.546, 

35 filed on 2/18/20Q0; (6) U.S. utility patent application no. 09/523.460, attomey docket 
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no. 25791.11.02. filed on 3/10/2000. which daimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the l>enefit of the filing dates of U.S. provisional application no. 
eO/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 50/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provlskMiai serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. provisional patent applteation 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2D00. which daimed the benefit of the filing date of U.S. provisional application 
15 no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146.203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
20 appncation no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent application no. 60/159.033. attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent applicatton no. 60/165.228, 
attorney docket no. 25791.39, filed on 11/12/1999. the disdosiires of which are 
incorporated herein by reference. 
25 The third support member 1445 is preferably coupled to the expanston cone 

1440 and the packer 1450. The third support member 1445 is preferably adapted to 
convey pressurized fluldic materials and/or electrical current and/or communteatton 
signals from a surface iocatton to the packer 1450. The third support member 1445 
may. for example, be conventtonal commercially available slick wire, braided wire. 
30 coiled tubing, or drilling stock material. 

The packer 1450 is coupled to the third support member 1445. The packer 
1450 is further preferably adapted to controllably coupled to the wellbore casing 
1400. The packer 1450 may be any number of conventional commercially available 
packer devices. In an alternative embodiment, a bladder, slipped cage assembly or 
35 hydraulic slips may be substituted for the packer 1450. 
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As iliustratad in FIG. 14a, the apparatus 1415 is preferaWy positioned within 
the wellbore casing 1400 with the bottom of the expandabie tubuiar member 1435 
and the top of the expansion cone 1440 positioned proximate the opening 1410. 

As illustrated in FIG. 14b, in a preferred embodiment, the packer 1450 is 
5 then anchored to the wellbore casing 1400. In this manner, the expansion cone 
1440 is maintained in a substantiaily stationary position. 

As illustrated in FIG. 14c, in a preferred embodiment, the expandable tubular 
member 1435 is then lowered towards the stationary expansion cone 1440. In a 
preferred embodiment, as illustrated in FIG. 14d, the lower end of the expandable 

10 tubular member 1435 impacts the expansion cone 1440 and is radially expanded 
into contact with the wellbore casing 1400. in a preferred embodiment, the lower 
end of the expandable tubular member 1435 includes one or more engagement 
devices for engaging the wellbore casing 1400 in order to optimally couple the end 
of the expandable tubular member 1435 to the wellbore casing 1400. 

15 In an alternative embodiment, a compressible cement and/or epoxy is then 

injected into the annular space between the unexpanded portion of the tubular 
member 1435 and the wellbore casing 1400. The compressible cement and/or 
epoxy is then pemu'tted to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular structural support and fluldic seal is 

20 provided around the tubular member 1435. 

As Illustrated in FIG. 14e. in a prefened embodiment, the paclcer 1450 is 
decoupled firom the wellbore casing 1400. 

As illustrated in FIG. 14f, in a prefisrred embodiment, the expansion cone 
1440 is then axially displaced applying an axial force to the first support member 

25 1420. In a prefened embodiment, the axial displacement of the expansion cone 
1440 radially expands the expandable tubuiar member 1433 into Intimate contact 
with the walls of the weObore casing 1400. In a preferred embodiment, prior to the 
initiation of the axial displsioement of the expansion cone 1440, the coupling 1430 Is 
decoupled from the expandable tubular member 1430. 

30 As Iflustrated In FIG. 14g, in a preferred embodiment, after the expandable 

tubular member 1435 has . been c^Mnpletely radially expanded by the axial 
displacement of the expansion cone 1440, the (H>ening 1410 in the wellbore casing 
1400 is sealed off by the radially expanded tubular member. 1435, In this manner, 
repaire to the wellbore casing 1400 are optimally provided. More generally, the 
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apparatus 1415 is used to repair or form wellbqre casings, pipelines, and structural 
supports. 

Referring to FIGS. 15a to 15d, an alternative embodiment of an apparatus 
for coupling an expandable tubular member to a preexisting structure will now be 
5 described. Refening to Fig, 15a, a wellbore casing 1500 is positioned within a 
subterranean fomiation 1505. The wellbore casing 1500 may be positioned in any 
orientation from the vertical direction to ttie horizontal direction. The wellbore casing 
1500 further includes one or more openings 1510 that may have been the result of 
unintentional damage to the wellbore casing 1500, or due to a prior perforation or 

10 fracturing operation perfonned upon the surrounding subtenranean formation 1505. 
As will be recognized by persons having ordinary slcill in the art, the openings 1510 
can adversely affect the subsequent operation and use of the wellbore casing 1500 
unless they are sealed off. 

In a prefeffed embodiment, an apparatus 1515 is utilized to seal off the 

15 openings 1510 in the wellbore casing 1500. More generally, the apparatus 1515 is 
preferably utSized to fomi or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1515 preferably includes a support member 1520, an 
expandable tubular member 1525, an expansion cone 1530. a coupling 1535. a 

20 resilient anchor 1 540, and one or more seals 1 545. 

The support member 1520 is preferably adapted to be coupled to a surface 
location. The support member 1520 is further coupled to the expansion cone 1530. 
The support member 1520 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or conmunication signals from a surface 

25 location to the resilient anchor 1540. The support member 1520 may. for example, 
be conventional commerdaily available slick wire, braided wire, coiled tubing, or 
drilling stock material 

The expandable tubular member 1525 is removably coupled to the 
expansbn cone 1530. In a preferred embodiment, the expandable tubular member 

30 1 525 includes one or more engagement devices that are adapted to couple vMi and 
penetrate the wellbore casing 1500. In this marmer, the expandable tubular 
member 1525 is optimally coupled to the wellbore casing 1500. In a prefenred 
embodiment, the er^agement devices include teetti for biting into the surfece of the 
wellbore caskig 1500. In a preferred embodiment, the expandable tubular member 

35 1525 further includes one or more sealing members 1545 on the outside surface of 



\ 



10 



25791 38 14 

P83667GB07 

the expandable tubular member 1525 in orxler to optimally seal the Interface 
betvi^en the expandable tubular member 1525 and the wellbore casing 1500. 

In a preferred embodiment, the expandable tubular member 1525 Includes a 
lower section 1550. an Intennediate section 1555. and an upper section 1560. In a 
preferred embodiment, the wall thicknesses of the lower and Intennediate sections, 
1550 and 1555, are less than tiie wall thickness of ttie upper section 1560 In order 
to optimally facilitate the radial expansion of ttie expandable tubular member 1525. 
In a preferred embodiment, the sealing members 1545 are provMed on ttie outsMe 
surface of tfie upper section 1560 of. the expandable tubular member 1525. In a 
preferred embodiment, ttw resilient anchor 1540 is coupled to ttie tower section 
1550 of ttie expandable tubular member 1525 In order to optimally anchor the 
expandable tubular member 1 525 to ttie wellbore casing 1 500. 

In a preferred embodiment, ttie expandable tubular member 1525 Is furttier 
provided substantially as disclosed in one or more of ttie following: (1) U.S. utility 
15 patent application serial no. 09/454.139. attorney docket no. 25791.3.02, filed on 
12/3/1999. wtiich claimed ttie benefit of ttie filing date of U.S. provistonal patent 
application no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed ttie benefit of ttie filing date of U.S. provistonal 
20 applicatfon no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed ttie benefit of ttie filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which daimed ttie benefit of 
25 ttie filing date of U.S. provisional application no. 60/108,558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S: provistonal patent application no. 60/183,546, 
filed on 2/1 8/2000; (6) U.S. utility patent appHcation no. 09/523,460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, whteh claimed ttie benefit of ttie filing data of 
U.S. provisional appBcation no. 60/124.042. fifed on 3/1 1/1999; (7) U.S. utility patent 
appflcation no. 09/512,895, attorney docket no. 25791.12.02. fifed on 2/24/2000, 
which daimed ttie benefit of ttie filing dates of U.S. provtetonal applicatton no. 
60/121.841. attomey docket no. 25791.12. fifed on 2/26/19gi9 and U.S. provistonal 
appHcation no. 60/154.047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02. filed on 
35 2/24/2000. which daimed ttie benefit of ttie fiBng date of U.S. provisional serial no. 
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60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
which claimed the benefit of the fifing date of U.S. provistonal patent apptlcatton 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provistonal applk»tion 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attorn^ docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applicatk>n no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. proviskmai patent appllcatkm serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033. attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228] 
attomey docket no. 25791.39. filed on 11/12/1999, the disclosures of whtett ar^ 
incorporated herein by reference. 

The expansion cone 1530 is coupled to the support member 1520 and the 
coupling 1535. T?)e expansion cone 1530 is preferably adapted to radially expand 
the expandable tubular member 1525 when the expansion cone 1530 Is axially 
displaced relative to the expandable tubular member 1525. The expansion cone 
1530 may be any number of conventkMial commercially available expansion cones. 

In a preferred embodiment, the expansion cone 1530 is provided 
substantially as disclosed in one or more of the fbltowing: (1) U.S. utility patent 
applicatkm serial no. 09/454.139. attomey docket no. 25791.3.02. filed on 
12«/1999. whteh claimed tfte benefit of the filing date of U.S. provisional patent 
applfcatton no. 60/111,293, attomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appOcatkm serial no. 09/510.913. attomey docket no. 25791.7.02. filed 
on 2/23/2000. whfeh daimed the benefit of the fifing date of U.S. provisional 
appfication no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. 09/502.350. attomey docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. proviskxial appHcation no. 60/119.611. 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/44o!338! 
attomey docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applkation no. 60/183.546. 
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filed on 2/1W2000; (6) U.S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.12.02. filed On 2/24/2000. 
5 which claimed the benefit of the filing dates of U.S. provisionat applteation no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
applteation no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 

10 60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7. 2000, 
which claimed the benefit of the filing date of U.S. prov^onal patent applicatten 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02, filed on 

1 5 4/26/2000, which daimed the benefit of the filing date of U.S. provlskxial applicatton 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143.039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 

20 60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonal patent aijplication no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent appfication no. 60/165,228. 
attorney docket no. 25791.39, filed on 11/12/1999. the disctosures of which are 

25 Incorporated herein reference. 

The coupling 1535 Is preferably coupled to the support member 1520, the 
expansion cone 1530 and the resilient anchor 1540. The coupling 1535 is 
preferably adapted to convey pressurized fluidic materials and/or electrical currant 
and/or communication signals from a surface tocatlon to the resilient anchor 1535. 

30 The coupling 1535 may, fbr example, be conventional commercially avaUable slick 
wire, braided wire, colled tuWrtg, or drilling stock material. In a preferred 
embodiment, the coupling 1535 is decoupled from the lesffient anchor 1540 upon 
initiating the axial displacement of the expanston cone 1530. 

The resilient anchor 1540 is preferably coupled to flie tower section 1550 of 

35 the expandable tubular member 1525 and the coupling 1535. The resHlent anchor 
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1540 is further preferably adapted to be controllably coupled to the wellbore casing 
1500. 

Referring to FIGS. 16a and 16b, in a preferred embodiment, the resilient 
anchor 1540 includes one or more coSed resilient members 1600 and con«sponding 
reieasabte coupHng devices 1605. In a preferred embodiment, the resilient anchor 
1540 is maintained in a compressed elastic position that is controllably released 
thereby causing the resHient anchor 1540 to expand in size thereby releasing the 
elastic energy stored within the resilient anchor 1540. As illustrated in FIG. 16b, in a 
preferred embodinrtent. when the coupling device 1605 is released, the coiled 
resilient member 1600 at least partially uncoils in the outward radial direction. In a 
prefenwl embodimerit. at teast a portion of the coiled member 1600 is coupled to 
the lower section 1550 of the expandable tubular member 1525, In a preferred 
embodiment, the uncoiled member 1600 thereby couples ttie lower section 1550 of 
the expandable tubular member 1 525 to the wellbore casing 1 500. 

Th© coiled member 1600 may be fabricated from any number of 
conventional commercially available resilient materials. In a preferred embodiment, 
the coiled member 1600 is fabricated from a resilient material such as, for example. 
spring stsel. In a preferred embodiment, the coiled member 1600 ts fabricated from 
memory metals in order to optimally provide control of shapes and stresses. 
20 In a preferred embodiment, the releasable coupling device 1605 maintains 

the coiled member 1600 is a coiled position until the device 1605 is released. The 
releasable coupling device! 1605 may be any number of conventional commerdaiiy 
availatrie releasd)le coupling devices such as, for example, an explosive bolt 

The resilient anchor 1540 may be positioned \n any desired orientation. In a 
25 prefensd embodiment, tte resilient anchor 1 540 is positioned to apply the maximum 
nonnal force to the walls of the wellbore casing 1500 after releasing the resilient 
anchor 1540. 

In an alternate embodiment, as illustrated in FIGS. 17a and 17b, the resilient 
anchor 1540 includes a tubular member 1700, one or more resfllent anchoring 
members 1705, on® or nuw© oonesponding rigid attachments 1710, and one more 
conesponding releasable attachments .1715. In a prefsned embodiment, the 
resilient anchoring ntembers 1705 are maintained In compressed elastic condition 
by the corresponding rigid and releasable attachments, 1710 and 1715. In a 
preferred embodiment when the correspomiing releasable attachment 1715 Is 
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released, the oorresponding resilient anchoring member 1705 expands, releasing 
the stored elastic energy, away from the tutnilar member 1700. 

As illustrated in FIG. 17a. one end of each resilient anchoring member 1705 
is rigidly attached to the outside surface of the tubular member 1700 by a 
5 coriBsponding rigid attachment 1710. The other end of each resilient anchoring 
member 1705 is removably attached to the outside surface of the tubular member 
1700 by a corresponding releasable attachment 1715. As Illustrated In FIG. 17b, In 
a pr^erred embodiment, releasing the releasable attachment 1715 penm'rts the 
resilient energy stored In the resilient anchoring member 1705 to be refeased 
10 thereby causing the resilient anchoring member 1705 to swing radially outward from 
the tubular member 1700. 

The tubular member 1700 may be fabricated from any number of 
conventional materials. 

The resilient anchoring members 1705 may be fabricated from any number 
15 of resilient materials. In a prefen-ed embodiment* the resflient anchoring memtiers 
1705 are fabricated from memory metal In order to bptimally provide contrtrf of 
shapes and stresses. 

The rigid attachments 1710 may be fabricated from any number of 
conventional commerciaily available materials. In a preferred embodiment, the rigid 
20 attachments 1710 iare fabricated from 4140 steel In order to optimally provide high 
strength. 

The releasable attachments 1715 may be fabricated from any number of 
conventional commerciaily available devices such as, for example, explosive bolts. 
In anottmr alternative embodiment, as illustrated in FIGS. 18a and 18b. the 
25 resilient andwr 1540 Includes a tubular member 1800. one or more anchoring 
devices 1805, one or more reslilent members 1810, and orie or more release 
devices 1 81 5. In a preferred embodiment, the anchoring devices 1 805 and resilient 
members 1810' are maintained in a compressed elastic position by the release 
devices 1815. As illustrated in FIG. t8b,.ln a prefened embodiment, wrtien the 
release devices 1815 are removed, the anchoring devices 1805 and resilient 
members 1810 are permitted to expand outwardly in the radial direcUon. 

The tubular member 1800 preferably includes one or nwre openings 1820 
for containing the release devices 1815 and for pemtitUng the anchoring devices 
1805 to pass through. The tubular member 1800 may be febricated from any 
35 number of conventional commercially available materials. In a prefened 
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embodiment, the tubular member 1800 is fabricated from 4140 steel in order to 
optimally provide high strength. 

The sanchoring devices 1805 are housed within the tubular niember 1800. 
The anchoring devices 1805 are preferably adapted to at least partially extend 
5 through the correspondinig openings 1820 In the tubular member 1800. The 
anchoring devices 1805 are preferably adapted to couple to, and at least partially 
penetrate, the surface of the wellbore 1500. The anchoring devices 1805 may be 
fabricated from any number of durable hard materiais such as, for example, 
tungsten carbide, machine tool steel, or hard faced steel. In a preferred 
10 embodiment, the anchoring devices 1805 are febricated from machine tool steel In 
order to optimally provide high strength, hardness, and fracture toughness. 

The resilient members 1810 are coupled to the inside surface of the tubular 
member 1800. The resilient members 1810 are preferably adapted to apply a radial 
force upon the conresponding anchoring devices 1805. In a preferred embodiment, 
15 when the release devices 1815 release the andwring devices 1805. the resilient 
members 1810 are preferably adapted to force the anchoring devices at least 
partially through the corresponding openings 1820 into contact with, to at least 
partially penetrate, the wellbore casing 1500. 

The release devices 1815 are positioned within and coupled to the openings 
20 1820 in the tubular member 1800. The release devices 1815 are preferably adapted 
to hold the corresponding anchoring devices 1805 within the tubular member 1800 
until released by a control signal provided from a surface, or other, location. The 
release devices 1815 may be any number of conventional commercially available 
release devices, in a preferred enUxxiiment, the release devices 1815 are pressure 
25 activated in order to optlnnally provide ease of operation. 

As illustrated In FIG. 15a, the apparatus 1515 is preferably positioned within 
the wellbore casing 1500 with the expandable tubular member 1525 positioned in 
opposing relaOon to the opening 1 510. 

As illustrated In FIG. 15b. In a preferred embodiment, the resilient anclior 
30 1540 Is then anchored to the wellbore casing 1500. In this manner, the lower 
section 1550 of the expandable tubular member 1525 is anchored to the wellbore 
casing 1500. In a prefenred embodiment, the resilient anchor 1540 is anchored by a 
control and/or electrical power signal transmitted from a surface locatipn. 

In an alternative emtxxiiment, a compressible cement and/or epoxy is then 
35 injected into the annular space between the unexpended portion of the tubular 
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member 1525 and the wellbore casing 1500. The compressible cement and/or 
epoxy is then permitted to at least partially cure prior to the Initiatioh of the radial 
expansion process. In this manner, ah annular structural support and fluidic seal is 
provided around the tubular member 1525. 

As niustrated in FIG. 15c. in a prefeoed embodiment, the expansion cone 
1530 is then axially displaced by applying an axial force to the support member 
1520. In a preferred embodiment, the axial displacement of the expansion cone 
1530 radially exparids the expandable tubular member 1525 Into Intimate contact 
with the wails of the wellbore casing 1500. 

As illustrated in FIG. 15d. in a preferred embodiment, after the expandable 
tubular member 1525 has been completely radially expanded by the axial 
displacement of the expansion cone 1530, the opening 1510 In the wellbore casing 
1500 is sealed off by the radially expanded tubular member 1525. In this manner, 
repairs to the wellbore casirig 1500 are optimally provided. More generally, the 
15 apparatus 1515 Is used to repair or form wellbore c&sings. pipelines, and structural 
supports. 

Referring to FIGS. 19a. 19b and 19c. an alternative embodiment of ar^ 
expandable tubular member 1900 for use in the apparatus 1515 vtrill now be 
described. In a preferred embodiment, the expandable tubular member 1900 

20 includes a tubular body 1905. one or more resilient panels 1910. one or more 
corresponding engagement members 1915. and a release member 1920. In a 
preferred embodiment, the resilient panels 1910 are adapted to expand In the radial 
direction after being released by the release member 1920. In this manner, the 
expandable tubular member 1900 Is anchored to a preexisting structure such as, for 

25 example, a wellbore casing, an open hole wellbore section, a pipeline, or a structural 
support 

The tubular rnember 1905 is coupled to the resilient panels 1910. The 
tubular member 1905 may be any nurttoer of conventional commercially available 
expandable tubular members. In a preferred embodiment, the tubular member 1905 
30 is an expandable casing In order to optimally provide high strength. 

The resilient panels 1910 are coupled to the tubular member 1905. The 
resilient panels 1910 are further releasably coupled to the release member 1920. 
The resHient panels 1910 are preferably adapted to fiouse the expansion cone 
1530. The resilient panels 1910 are prelmably- adapted to extend to the position 
35 1925 upon being released by the release member 1920. In a preferred 
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embodiment, the resilient panels 1910 are coupled to the tubular member 1905 by 
welding In order to optimally provide high strength. The resilient panels 1910 may 
be fabricated from any number of conventional commercially available resilient 
materials. In a preferred embodiment, the resilient panels 1910 are feibricated from 
spring steel in order to optimally store elastic radially directed energy. 

The engagement nnembers 1915 are coupled to corresponding resilient 
panels. The engagement members 1915 are preferably adapted b engage, and at 
least partially penetrate, the wellbore casing 1500. or other preexisting stmcture. 

The release member 1920 Is releasably coupled to the resllent panels 1910. 
The release member 1920 is preferably adapted to controBably release the resilient 
panels 1910 from their initial strained positions In onler to pennit the resilient panels 
1910 to expand to their expanded positions 1925. in a preferred embodiment, the 
release member 1920 is releasably coupled to the coupling 1535. In this manner, 
electrical and/or control and/or hydraulic signals are cominunicated to and/or from 
the release member 1920. The release member 1920 may be any number of 
conventional commercially available release devices. 

Referring to FIGS. 20a to 20d. an alternative embodiment of an apparaUjs 
and method for coupling an expandable tubular member to a preexisting structure 
win now be described. Referring to Fig. 20a. a wellbore casing 2000 is positioned 
20 within a subterranean fonnation 2005. The wellbore casing 2000 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 2000 further includes one or more openings 2010 that may have been the 
result of unintentional damage to the vmllbore casing 2000. or due to a prior 
perfbratiori or fracturing operation perfonned upon the surrounding subterranean 
25 fomiation 2005. Ad will be recognized by persons having ordinary skill in the art. the 
openings 2010 can adversely affect the subsequent operation and use of the 
wellbore casing 2000 unless they are sealed off. 

in a prefeired embodiment, an apparatus 2015 is utilized to seal off the 
openings 2010 in the weHbore casing 2000. More generally, the apparatus 2015 is 
30 preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 2015 preferably includes a support nrjember 2020. an 
expandable tubular member 2025. an expansion cone 2030. a coupling 2035. a 
resifient anchor 2040, and one or more seals 2045. 



77 



P83667GB07 

The support member 2020 is preferably adapted to be coupled to a surface 
location. The support member 2020 Is further coupled to the expansion cone 2030. 
The support member 2020 Is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals fiom a surface 
5 bcation to the anchor 2040. The support member 2020 may, for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2025 is removably coupled to the 
expansion cone 2030. In a preferred embodiment, the expandable tubular member 

10 2025 includes one or more engagentent devices that are adapted to couple with and 
penetrate the wellbore casing 2000. In this manner, the expandable tubular 
member 2025 is optimally coupled to the wellbore casing 2000. In a prefen^ 
embodiment, the engagement devices include teeth for biting into the surface of the 
wellbore casing 2000. In a preferred enibodlment, the expandable tubular member 

15 2025 further includes one or more sealing members 2045 on the outside surface of 
the expandable tubular member 2025 in order to optimally sea! the interface 
between the expandable tubular member 2025 and the wellbore casing 2000. 

In a prefered embodiment, the expandable tubular member 2025 includes a 
lower section 2050, an Intemnediate section 2055. and an upper section 2060. In a 

20 prefenBd embodiment, the wall thicknesses of the tower and intemiediate sections. 
2050 and 2055, are less than the vvall thickness of the upper section 2060 in order 
to optimally facilitate the radial expansion of the expandable tubular member 2025. 
In a preferred embodiment, the sealing members 2045 are provided on the outside 
surface of the upper sectkm 2060 of the expandable tubular member 2025. In a 

25 preferred embodiment, the resilient anchor 2040 is coupled to the tower section 
2050 of the expandable tubular member 2025 in order to q)timally anchor the 
expandable tubular menlber 2025 to the wellbore casing 2000. 

In a preferred embodiment, the expandable tubular member 2025 is further 
provided substantially as disctosed In one or more of the fbltowing: (1) U.S. utility 

30 patent appltoatton serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provistonal patent 
application no. 60/111.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appHcation serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provistonal 

35 application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
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serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611. 
attonney docket no. 25791:8; (4) U.S. utility patent applicatton serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
5 the filing date of U.S. provisional application no. 60/108.558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent appBcatton no. 0W523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, whteh claimed the benefit of the filing date of 
U.S. provlsfonal application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

10 application no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisk^nal 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02, filed on 

15 2/24/2000. which claimed ttie benefit of the filing date of U.S. provlsionar serial no. 
60/121 .907. attomey docket no. 25791 .16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attomey docket no. 25791.17.02, filed on June 7. 2000, 
vi^ich claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

20 utility patent application no. 09/559.122. attomey docket no. 25791.23.02, filed on 
4/26/2000; which claimed ttie benefit of the filing date of U.S. provisional application 
no. 60/131,106, attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146,203. attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal applicatkm no. 60/143,039. attomey docket no. 

25 25791.26, filed on 7/9/1999; (13) U.S. provisional patent appfication serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appllcatkm no. 60/159,039, attomey docket no. 25791.36, filed oh 10/12.1999; (15) 
U.S. provisional patent appOcation no. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent appllcatton no. 60/165.228, 

30 attomey docket no. 25791.39, fited on 11/12/1999, Vne disclosures of which are 
incorporated herein by reference. 

The expansion cone 2030 is preferably coupted to the support member 2020 
and the coupling 2035. The expansion cone 2030 is preferably adapted to radially 
expand the expandable tubular member 2025 when the expanston cone 2030 is 

35 axially displaced relative to ttieexpandabte tubular member 2025. 
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In a preferred embodiment, the expansion cone 2030 is provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
appncation serial no. 09/454,139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed ttie benefit of the filing date of U.S. provisional patent 
5 application no. 60/1 1 1,293. attorney docket no. 25791 .3. filed on 12/7/1 998; (2) U.S. 
utility patent appiteation serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2^5/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000, which 

10 daimed ttie benefit of ttie filing dale of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent appHcation serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. vwhteh claimed ttie benefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 
25791 .9. filed on 1 1/16.1998; (5) U.S. provistonai patent application no. 60/183,546, 

15 filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attomey docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisfonal application no. 60/124.042, filed on 3/11/1999; (7) U.S. utilrty patent 
application no. 09/512,895, attomey docket no. 25791.12.02, filed on 2/24/2000. 
whtah claimed tiie benefit of the filing dates of U.S. provisional application no. 

20 60/121 .841 , attomey docket no. 25791 .12. filed on 2/26/1 999 and U.S. provisional 
application no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attomey docket no. 25791.16.02, filed on 
2Q4/2000, whteh claimed (he benefit of ttte filing date of U.S. provisional serial no. 
60/121.907. attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 

25 appDcation no. 09/588,946. attorney docket no. 25791 .17.02. filed on June 7. 2000, 
v»hlch darned tiie beneftt of ttie filing date of U.S. provistonal patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appBcation no. 09/559.122. attomey docket no. 25791.23.02. filed on 
4/26/2000. which claimed ttie benefit of the filing date of U.S. provistonal application 

30 no. 60/131,106. attom^ docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent , appllcafion serial no. 
60/162,671, attomey docket no. 25791.27, filed on 11/1/1099; (14) U.S. provistonal 

35 appfication no. 60/159.039. attomey docket no. 25791.36, filed on 10/12.1^; (15) 
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U.S. provlstonal patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket na 25791.39. filed on 11/12/1999, the disclosures of whfch are 
incorporated herein by reference. 
5 The coupling 2035 is preferably coupled to the support member 2020, the 

expansion cone 2030. and the anchor 2040. The coupling 2035 Is preferably 
adapted to convey pressurized fluUic materials and/or electrical current and/or 
communication signals from a surface location to the anchor 2035. The coupling 
2035 may. for example, be conventional commercially available slick wire, braided 

10 wire, coiled tubing, or drilling stock material. In a prefen-ed embodiment, the 
coupling 2035 is decoupled from the anchor 2040 upon Initialing the axial 
displacement of the expansion cone 2030. 

The anchor 2040 is preferably coupled to the lower section 2050 of the 
expandable tubular member 2025 and the coupling 2035. The anchor 2040 is 

15 further preferably adapted to be controllably coupled to the wellbore casing 2000. 

Refening to FIGS. 21a and 21b, in a preferred embodiment, the anchor 2040 
includes a housing 2100, one or more spikes 2105, and one or more corresponding 
actuators 2110. In a prefen-ed embodiment, the spikes 2105 are outwardly 
extended by the corresponding actuators 2110. In an altemative embodiment, the 

20 spikes 2105 are outwardly actuated by displacing the apparatus 2015 upwardly. In 
another altemative embodiment, the spikes 2105 are outwardly extended by placing 
a quantity of fluidic material onto the spikes 2105. 

The housing 2100 is coupled to the lower section 2050 of the expandable 
tubular member 2025, the spikes 2105, and the actuators 2110. The housing 2100 

25 is further preferably coupled to the coupling 2035. In a preferred embodiment, the 
housing 2100 Is adapted to convey electrical, communication, and/or hydraulic 
signals from the coupling 2035 to the actuators 21 10. 

The spikes 2105 are preferably n>ovably coupled to the housing 2100 and 
the conresponding actuators 2110. The spaces 2105 are preferably adapted to pivot 

30 relative to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwardly in a radial directton to engage, and at least partially penetrate, the 
wellbore casing 2000, or other preexisting structure such as, for example, the 
wellbore. Each of the spik^ 2105 further preferably include a concave upwardly, 
facing surface 2115. In a preferred embodiment, the placement of a quantity of 

35 fluidic material such as. for example, a barite plug or a flex plug, onto the surfaces 
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2115 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the welibore casing 2000. or other preexisting stmcture such as. for 
example, the welibore. Alternatively, the upward displacement of the apparatus 
20,15 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the welibore casing 2000. or other preexisting stmcture such as. for 
example, the welibore. 

The achjators 2110 are preferably coupled to the housing 2100 and the 
corresponding spjkes 2105. The actuators 21 10 are preferably adapted to apply a . 
force to the corresponding spikes 2105 sufficient to pivot the corresponding spikes 
2105 outwardly and away from the housing 2100. The actuators 2110 may be any 
number of conventional commercially available actuators such as. for example, a 
spring, an electric or hydraulic motor, a hydraulic piston/cylinder. In a preferred 
embodiment, the actuators 2100 are hydraulic pistons in order to optimally provide 
ease of operatton. In an alternative embodiment, the actuators 2110 are omitted 
and the spikes are pivotally coupled to the housing 2100. 

Referring to FIGS. 22a. 22b. and 22c. in an alternative embodiment, the 
anchor 2040 includes the housing 2100. one or more petal baskets 2205, and one 
or more corresponding actuators 2110. In a prefened embodiment, the petal 
baskets 2205 are outwardly extended by the corresponding actuators 2110. In an 
alternative embodiment the petel baskets 2205 are outwardly actuated by 
displacing the apparatus. 2015 upwardly. In another alternative embodiment, the 
petel baskete 2205 are outwardly extended by placing a quantity of fluidic material 
onto the petel baskete 2205. 

The housing 2100 is coupled to the lower sedton 2050 of the expandabte 
tubular member 2025, the petel baskete 2205. and the actuators 21 10. 

The peteil baskete 2205 are prefierably rnovably coupled to the housing 2100 
and the corresponding actuators 2110. The petel baskets .2205 are preferably 
adapted to pivot rdative to the housing 2100. The petel baskete 2205 are further 
preferably adapted to extend outwardly in a radial direction to engage, and at least 
partially penetrate, the welibore casing 2000. or other preexisting structure. As 
illustrated In FIG. 22c. each of the petel baskete 2205 further preferably include a 
concave upwardly facing surface 2215. In a preferred embodiment, the ptecement 
of a quantity of fluldic material such as. for exampte. a barite plug or a flex plug, onto 
the surfaces 2215 causes the petal baskets 2205 to pivot outwardly away from the 
housing 2100 to engage the welibore casing 2000. or other preexisting stmclure. 
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Alternatively, the weight of the fluidic materials placed onto the petal baslcets 2205 is 
sufficient to ar»chor the expandable tubular member 2025. Alternatively, the upward 
displacement of the apparatus 2015 causes the petal baskets 2205 to pivot 
outwardly away firom the housing 2100 to engage the wellbore casing 2000. or other 
preexisting stmcture. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding petal baskets 2205. The actuators 2110 are preferably adapted to 
apply a force to the corresponding petal baskets 2205 sufTkdent to pivot the 
conesponding petal baskets 2205 outwardly and away from the housing 2100. in 
an alternative embodiment, the actuators 2110 are omitted and the petal baskets 
are pivotally coupled to the housing 21 00. 

In an alternative embodiment, the anchor 2040 includes one or more spikes 
2105 and one or more petal baskets 2205. 

As illustrated in FIG. 20a. the apparatus 2015 is preferably posittoned within 
the wellbore casing 2000 with the expandable tubular member 2025 positioned In 
opposing relation to the opening 2010. 

As illustrated In FIG. 20b. In a preferred embodiment, the anchor 2040 is 
then anchored to the wellbore casing 2000. In this manner, the tower section 2050 
of the expandable tubular member 2025 is anchored to the wellbore casing 2000 or 
the wellbore casing. In a preferred embodiment, the anchor 2040 is anchored by a 
control and/or electrical power signal transmitted from a surface locatton to the 
actuators 2110 of the anchor 2040. In an alternative embodiment, the anchor 2040 
is anchored to the wellbore casing 2000 by upwardly displacing the apparatus 2015. 
In an altematlve embodiment, the anchor 2040 Is anchored to the wellbore casing 
25 2000 by placing a quantity of a fiuklk: material such, for example, a barite plug or a 
flex plug, onto the spikes 2105 or petal baskets 2205 of the anchor 2040. In an 
alternative embodiment, the anchor 2040 is omitted, and the apparatus 2015 Is 
anchored by placing a quantity of a fluidic material such, for example, a barite plug 
or a flex plug, onto at least the tower and/or the bitemtedlate secttons. 2050 and 
30 2055. of the expandable tubular mendier 2025. 

In an alternative embodiment, a compressible cenr«nt and/or epoxy Is then 
injected into the annular space between the unexpended portton of the tubular 
member 2025 and the weObore casing 2000. The compressible cement and/or 
epoxy is then permitted to at least partially cure prior to the iniUatton of the radial 
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expansion process. In this manner, an annular structural support and fluidic seal is 
provided around the tubular member 2025. 

As illustrated in FIG. 20c. In a preferred embodiment, the expansion cone 
2030 is then axiaUy displaced by applying an axial force to the support member 
2020. In a prefeaed embodiment, the axial displacement of the expansion cone 
2030 radially expands the expandable tubular member 2025 into Intimate contact 
with the walls of the welibore casing 2000. 

As illustrated in FI6. 20d. in a preferred embodiment, after the expandable 
tubular member 2025 has been completely radially expanded by the axial 
displacement of the expansion cone 2030. the opening 2010 In the welibore casing 
2000 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the welibore casing 2000 are optimally provided. More generally, the 
apparatus 2015 is used to repair or form welibore casings, pipelines, and stmctural 
supports. 

Referring to FIGS. 23a to 23e. an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
wi» now be described. Refening to Fig. 23a. a v»«llbore casing 2300 and an open 
hole welibore section 2305 are positioned within a subterranean fonnation 2310. 
The welibore casing 2300 and the open hole welibore section 2305 may be 
positioned In any orientation from the vertical direction to the horizontal direction. 

In a preferred embodiment, an apparatus 2320 Is utilized to fonn a new 
section of welibore casing within the open hole welibore section 2305. More 
generally, the apparatus 2320 is preferably utilized to fonn or repair wellbofe 
casings, plpeibies. or structural supports. 

The apparatus 2320 preferably Includes a support member 2325. an 
expandable tubular member 2330. an expansion cone 2335. one or more upper 
sealing members 2340, and one of more sealing members 2345. 

The support member 2325 is preferably adapted to be coupled to a surface 
location. The support member 2325 is further coupled to the expansion cone 2335. 
The support member 2325 may. for example, be conventional commercially 
available sRck vrire, braided wire, colled tubing, or drilling stock material. 

The expandable tubular member 2330 is renwvably coupled to the 
expansion cone 2335. In a preferred embodiment, the expandable tubular member 
2025 further indudes one or more upper and lower sealing members. 2340 and 
2345. on the outside surface (A the expandable tubular member 2330 in order to 
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6ptimally seal the interface between the expandable tubular member 2330 and the 
wellbore casing 2300 and the open hole wellbore section 2305. 

In a prefened embodiment, the expandable tubular member 2025 further 
Includes a lower section 2350. an intennediate section 2355. and an upper section 
2360. In a prefened embodiment, the wall thicknesses of the lower and 
intennediate sections. 2350 and 2355. are less than the wall thickness of the upper 
section 2360 in order to optimally facilitate the radial expansion of the expandable 
tubular member 2330. In a preferred embodiment, the tower sedton 2350 of the 
expandable tubular member 2330 includes one or more slots 2365 adapted to 
permit a fluidic sealing material to penetrate the lower sectton 2350. 

In a preferred embodiment, the expandable tubular member 2330 Is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent applicatton serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. €0/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
applicatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional applfeatfon no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attomey docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attomey docket no. 
25791.9. fited on 11/16.1998; (5) U.S. provistonal patent appHcation no. 60/183.546. 
fited on 2/18«000; (6) U.S. utiltty patent application no. 09/523;46p, attomey docket 
no. 25791.11.02. filed on 3/10C000. which claimed the benefit of ihe filing date of 
U.S. provisional applicatton no. 6W124.042. fitod on 3/1 1/1999; (7) U.S. uGlity patent 
applteation no. 09/512.895. attomey docket no. 25791.12.02, fitod on 2/24«000; 
which daimed the benefit of the filing dates of U.S. provistorial applicatton no. 
60/121.841. attomey docket ho. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attomey docket no. 25791.16.02. filed on 
2/24/2000. which daimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attomey docket no. 25791.17.02. filed on June 7, 2000, 
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which daimed the beneTit of the filing date of U.S. provisionai patent application 
serial no. 60/137,998, attorney dodtet no. 25791.17, filed oh 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attorney dodcet no. 25791.23.02, filed on 
. 4/26/2000, which claimed the benefit of the filir^ date of U.S. provisionai appPication 
5 no. 60/131.106; attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143,039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provlskmal patent apptlcatton serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisbnal 

10 appiteation no. 60/159.039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent applicatkm no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent appiicatkxi no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999, ttie disdosures of which are 
incorporated herein by reference. 

15 The expansion cone 2335 is preferably coupled to the support memlaer 

2325. The expansion cone 2335 is further preferably removably coupled to the 
expandable tubular member 2330. Tne expanston cone 2335 is preferably adapted 
to radially expand the expandable tubular member 2330 vt^en ttie expanston cone 
2335 is axially displaced relative to the expandable tubular member 2330. 

20 In a preferred embodiment, the expansion cone 2335 is provided 

substantially as disdosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999. which daimed ttie benefit of tfie filing date of U.S. provisional patent 
application no. 60/11 1,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

25 utility patent application serial no. 09^10.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, which daimed the benefit of the filing date of U.S. provisk)nal 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent appHcation 
serial no. 09/502,350. attorney docket no. 25791 .8.02« filed on 2/10/2000. whteh 
claimed ttte benefit of ttw filing date of U.S. provistonai application no. 60/119.611, 

30 attorney docket no. 25791 .8; (4) U.S. utility patent applteation serial no. 09/440.338, 
attorney docket no. 25791.9.Q2. filed on 11/15/1999, which daimed tiw benefit of 
ttw ffling date of U.S. proviskMial application no. 60/108.558. attmney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent appflcation no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utiRty patent application no. 09/523.460. attorney docket 

35 no. 25791.1 1.02, filed on 3/10/2000. whteh daimed ttie benefit of the filing date of 
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U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appBcatlon no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed ttie t>enefit of the fBing dates of U.S. provisional appBcation no. 
60/121.841. attorney docket no. 2579l'l2. filed on 2/26/1999 and U.S. proviskwial 
5 application no. 60/154.047, iattomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000. which dainied the t)enefit of the filing date of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. ulilify patent 
application no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
10 which claimed the t>enefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the t)enefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
15 provisional application no. 60/146.203. attorney docket no. 25791.25, filed on . 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
20 U.S. provisional patent application no. 60/159.033, attorney docket no. 25791.37. 
fited on 10/12/1999; and (16) U.S. provistonal patent appacation no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 
Incorporated herein tiy reference. 

The upper sealing memt)er 2340 is couptod to the outside surface of the 
25 upper section 2360 of the expandable tubular member 23i30. The upper sealing 
member 2340 is preferably adapted to fluidteiy seal the interfeoe between the 
. radially expanded upper section 2360. of the expandable tubular member 2330 and 
the wellbore casing 2300. The upper seaBng member 2340 may be any nun4)er of 
conventional commercially available sealing members. In a preferred embodiment, 
ttte upper sealing member 2340 is a viion mbber In order to optbratly provkle toad 
carrying and pressure sealing capacity. 

The lower sealing member 2345 is preferably coupled to tite outside surfeoe 
of the upper section 2360 of ttie expandable tubular member 2330. The lower 
sealing member 2340 is preferably adapted to fluididy seal the interface between 
35 the radially expanded upper section 2360 of ttie expandable tubular member 2330 
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and the open hole wellbore section 2305. The lower sealing meml>er 2345 may be 
any number of conventional commercial^ available sealing members. In a preferred 
embodiment, the lower sealing member 2345 is viton rubber in order to optimally 
provide load canrying and sealing capacity. 
5 As illustrated In FIG. 23a, the apparatus 2320 is preferably positioned within 

the wellbore casing 2300 and the open hole wellbore section 2305 with the 
expandable tubular member 2330 positioned in overlapping relation to the wellbore 
casing 2300. 

As Illustrated in FIG. 23b, in a pruned embodiment, a quantity' of a 
10 hardenable fluidic sealing material 2365 Is then injected Into the open hole wellbore 
section 2305 proximate to the lower section 2350 of the expandable tubular member 
2330. The sealing material 2365 may be any niwnber of conventional corranerdally 
available sealing materials such as, for example, cement and/or epoxy resin. In a 
preferred embodiment, the hardenable fluidic sealing material 2365 at least partially 
15 enters the slots provided in the lower section 2350 of the expandable tubular 
member 2330. 

As Illustrated in FIG. 23c. the hardenable fluidic sealing material 2365 is 
preferably then pemnitted to at least partially cure. In this manner, the lower section 
2350 of the expandable tubular member 2330 is anchored to the open hole wellbore 
20 section 2305. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected Into the annular space between the unexpended portion of the tubular 
member 2330 and the wellbore casing 2300. The compressible cement and/or 
epoxy is then penmitted to at least partially cure prior to the Initiation of the radial 
25 expansion process. In this marmer, an annular structural support and fluidic seal is 
provided around the tubular member 2330. 

As illustrated in FIG. 23d, In a preferred embodiment, the expansion cone 
2335 is then adaBy displaced by applying an axial force to the si^port membei- 
2325. In a preferred embodiment, the axial displacement of the expansion cone 
30 2335 radially expands the expandable tubular member 2330 into intimate contact 
with the walls of the wellbore casing 2300. 

As illustrated in FIG. 23e. in a preferred embodiment, after the expandable 
tubular member 2330 has been completely radially expanded by the axial 
displacement of the expansion cone 2335. a new section of wellbore casing is 
35 fonned that preferably includes the radially expanded tubular member 2330 and an 
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outer annular layer of a flukJic sealing material. More general^, the apparatus 2320 
is used to repair or form wellbore casings, pipelines, and structural supports. 

Referring to FIGS. 24a to 24c. an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
5 will now be described. Refemng to Fig. 24a. a wellbore casing 2400 and an open 
hole wellbore section 2405 are positioned within a subterranean fbnnation 2410. 
The wellbore casing 2400 and the open hole weBbore section 2405 may be 
positioned In any orientation from the vertical direction to approximately the 
horizontal direction. 

10 in a prefemed embodiment, an apparatus 2420 Is utilized to fomi a new 

secBon of wellbore casing within the open hole wellbore section 2405. More 
generally, the apparatus 2420 is preferably utilized to form or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2420 preferably includes a support member 2425. an 

15 expandable tubular member 2430. an expansion cone 2435. a coupling 2440. a 
padcer 2445, a mass 2450, one or more upper sealing membere 2455. and one or 
more sealing members 2460. 

The support member 2425 is preferably adapted to be coupled to a surface 
location. The support member 2425 is further coupled to the expansion cone 2435. 

20 The support member 2425 Is preferably adapted to convey electrical, 
communication, and/or hydraulic signals to and/or from the packer 2445. The 
support member 2425 may. for example, be conventional commercially available 
slick wire, braided vhm, colled tubing, or drilling stodc material. 

The expandable tubular member 2430 Is removably coupled to the 

25 expansion cone 2435 and the packer 2445. The expandable tubular member 2430 
Is further preferably coupled to the mass 2450. In a preferred embodiment, the 
expandable tubular inernber 2430 further includes one or more upper and lovrar 
sealing members, 2455 and 2460. on the outskte surface of the expandable tubular 
member 2430 In order to optimally seal the Interface between the expandable 

30 tubular member 2430 and the wellbore casing 2400 and the open hole wellbore 
section 2405. 

In a prefaced embodiment, the expandable tubular member 2430 further 
includes a lower section 2465, an intennediate sectfon 2470, and an upper section 
2430. In a prefenBd embodmnent. the wall thicknesses of the kjwer and 
35 intermediate sections. 2465 and 2470. are less than the wall thickness of the upper 
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section 2475 In order to optimally facilitate the radial expansion of the expandable 
tubular member 2430. In a preferred embodiment, ttie lower section 2465 of the 
expandable tubular member 2430 is coupled to the mass 2450. 

In a prefened embodiment, the expandable tubular member 2430 is further 
5 provided substantiaRy as disclosed in one or more of the following: 

The expansion cone 2435 Is preferably coupled to the support member 2425 
and the coupling 2440. The expanaon cone 2435 is further preferably removably 
coupled to the expandable tubular member 2430. The expansion cone 2435 is 
preferably adapted to radially expand the expandable tubular member 2430 when 
10 the expansion cone 2435 is axially displaced relative to the expandable tubular 
member 2430. 

In a preferred embodiment, the expansion cone 2435 is provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139, atlomey docket no. 25791.3.02. filed on 

15 12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293, attorney dod^et no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
on 2/2372000, which claimed the benefit of the filing date of U.S. provisional 
appiicatiori no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent applicatton 

20 serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000, v4ilch 
claimed the benefit of the filing date of U.S. provisional application no. 60/1 19,61 1 . 
atlomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/1S/1999. which claimed the benefit of 
the filing date of U.S. provisional applicatton no. 60/108,558, attorney docket no. 

25 25791.9. filed on 11/16.1998; (5) U.S. prevlstonal patent applicatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utSity patent appflcatton no. 09/523.460. attomey docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of ttie fiHng date of 
U.S. provtetonal applicatton no. 60/124,042. filed on 3/11/1999; (7) U.S. utIIRy patent 
application no. 09/512,895. attomey docket no. 25791 .1Z02. filed on 2/24/2000. 

30 which daimed the benefit of the ffflng dates of U.S. provlstonal applicatton no. 
60/121.841. attomey docket no. 25791.12. fited on 2/26/1999 and U.S. provlstonal 
applicatton no. 60/154.047, attomey docket no. 25791.29. fited on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attomey docket no. 25791.16.02. fited on 
2/24/2000. which daimed Uie benefit of ttie filing date of U.S. provisional serial no. 

35 60/121.907. attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
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application no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7. 2000. 

which claimed the benefit of the filing date of U.S. provisional patent application 

serial no. 66/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

utifity patent appticatton no. 09/559.122. attorney docket no. 25791.23.02. filed on 
5 4/260000. whteh claimed the benefit of the filing date of U.S. provisional application 

no. 60/131.10q. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

provisional application no. 60/146.203. attorney docket no. 25791.25. filed on 

7/29/1999; (12) U.S. provishxial applteation no. 60/143.039, attorney docket no. 

25791.26. filed on 7/9/1999; (13) U.S. provisk>nal patent applicatton serial no, 
10 60/162.671 , attorney docket no. 25791.27. filed on 1 1/1/1 999; (14) U.S. provistonal 

appHcation no. 60/159.039, attorney docket no. 25791,36, filed on 10/12.1999; (15) 

U.S. provisional patent application no. 60/159,033. attorney docket no. 25791.37. 

filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 

attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
15 incorporated herein by reference. 

The coupling 2440 is preferably coupled to the support member 2425 and 

the expansion cone 2435. The coupling 2440 is preferably adapted to convey 

electrical, communicatton, and/or hydraulic signals to and/or from the packer 2445. 

The coupling 2440 may be any number of conventional support members such as, 
20 for example, commercially available slick wire, braided vwre. coiled tubing, or driUing 

stock materiial. 

The packer 2445 is coupled to the coupling 2440. The packer 2445 is further 
renrovaWy coupled to ttie knver section 2465 of ttie expandable wellbore casing 
2430. The packer 2445 Is preferably adapted to provkle sufficient frictional force to 

25 support ttie tower section 2465 of the expandable vmllbore casing 2430 and the 
mass 2450. The packer 2445 may be any number of conventional commercially 
available packers. In a prefened embodiment, ttie packer 2445 is an RTTS packer 
available from HailBMjrton Energy Services in order to optinnally provide multiple sets 
and releases. In an altemafive embodiment, hydraulic slips may be substituted for. 

30 or used to supplement, tile packer 2445. 

The mass 2450 is prefiBrably coupled to ttw lower section 2465 of ttie 
expandable tubular member 2430. The mass 2450 is preferably selected to provide 
a tensile toad on ttie lower section 2465 of ttie expandable tubutar member 2430 
Oiat ranges from about 50 to 100 % of ttie ytekl point of the upper section 2475 of 

35 ttie expandable tubular member 2430. In ttiis manner, when ttie packer 2445 is 
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released, the axial force provided by the mass 2450 optimally radially expands and 
extrudes the expandable tubular member 2430 off of the expansion cone 2435. 

The upper sealing member 2455 is preferably coupled to the outside surface 
of the upper section 2475 of the expandable tubular member 2430. The upper 
5 sealing member 2455 is preferably adapted to fluididy seat the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the wellbore casing 2400. The upper sealing member 2455 may be any 
number of conventional commercially available sealing members. In a prefen-ed 
embodinr^ent, the upper sealing member 2455 is viton rubber in order to optimally 

10 provide load carrying and pressure sealing capacity. 

The lower seating member 2460 is preferably coupled to tiie outside surface 
of the upper section 2475 of the expandable tubular member 2430. The lower 
sealing member 2460 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 

15 and ttie open hole wellbore section 2405. The lower sealing member 2460 may be 
any number of conventional commerdally available sealing members. In a preferred 
emtxxiiment, the lower sealing member 2460 is viton rubber in order to optimally 
provide lead bearing and sealing capacity. 

As illustrated in FIG. 24a, the apparatus 2420 is preferably positioned witiiin 

20 tite wellbore casing 2400 and the open hole wellbore section 2405 witi) tiie 
expandable tubular member 2430 positioned in overlapping relation to the wellbore 
casing 2400. In a preferred entfxKtiment, ttie weight of ttie mass 2450 is supported 
by ttie support member 2425. ttie expansion cone 2435. ttie coupling 2440, ttie 
packer 2445, and ttie lower section 2465 of the expandable tubular member 2430. 

25 In ttiis manner, the intermediate sectton 2470 of ttie expandable tubular merhber 
2430 preferably does not support any of the weight of ttie mass 2450. 

As Illustrated in FIG. 24b, in a preferred embodiment, the packer 2445 is 
ttien released from connection with ttie lower section 2465 of the expandable tubular 
member 2430. In this manner, ttie mass 2450 is preferably now supported by the 

30 support member 2425, expansion cone 2435, and the tower and intemnedlate 
sections, 2465 and 2470, of the expandable tubular member 2430. In a preferred 
embodiment, the weight of ttie mass 2450 then causes ttie expandable tubular 
member 2430 to be radially expanded by, and extruded off of, the expansion cone 
2435. In a preferred embodiment during the extrusion process, the position of the 
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support member 2425 is adjusted to ensure an overlapping relation between the 
expandable tubular member 2430 and the welibore casing 2400. 

In an alternative embodiment, a compressible cement and/or epoxy is 
injected into the annular space between the unexpended portion of the tubular 
member 2430 and the welibore casing 2400 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably pennltted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member 2430. 

As illustrated in FIG. 24c, in a preferred embodiment alter the e)q>andable 
tubular member 2430 has been completely extnided off of the expansion cone 2435, 
a new section of welibore casing is fomied that preferably Includes the radially 
expanded tubular member 2430 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2420 is used to repair or form welibore 
15 casings, pipelines, and structural supports. 

In an alternative embodiment, the mass 2450 is positioned on top of the 
upper section 2475 of the tubular member 2430. In a prefened embodiment, the 
mass 2450 is fabricated from a thick walled tubular member that is concentric with 
respect to the support member 2425. and also rests on top of the upper section 
20 2475 of the tubular member 2430. In this manner, when the expansion cone 2435 
exits the tubular member 2430. the e)^ansion cone will carry the mass 2450 out of 
the weflbore 2405. 

Referring to FIGS. 25a to 25c, an altemative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting stnicture 
25 will now be described. Referring to Fig. 25a, a welibore casing 2500 and an open 
hole welibore section 2505 are positioned within a subtenanean fomnation 2510. 
The welibore casing 2500 and the opien hole weHbore section 2505 may be 
positioned in any orientation from the vertical direction to approximatety ttie 
horizontal direction. 

30 In a prefenBd embodiment, an apparatus 2520 is utilized to fonm a new 

section of welibore casing wittiin ttte. open hole welibore section 2505. More 
generally, ttie apparatus 2520 is preferably utilized to forni or repair welibore 
casings, pipelines, or structural supports. 

The apparatus 2520 preferably includes a support member 2525, an 
35 expandable tubular member 2530, an expansion cone 2535, a chamber 2440. an 
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end plate 2545, one or more upper sealing members 2555, and one or more sealing 
members 2560. 

The support member 2525 is preferably adapted to be coupled to a surface 
location. The support member 2525 is further coupled to the expansion cone 2535. 
5 The support member 2525 is preferably adapted to convey fluidic materials to and/or 
from the chamber 2540. The support member 2525 may» for example, be 
conventional commerdally available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member .2530 is removably coupled to the 

10 expansbn cone 2535. In a preferred embodiment, the expandable tubular member 
2530 further includes one or more upper and lower sealing members, 2555 and 
2560, on the outside surface of the expandable tubular member 2530 in order to 
optimally seal the interface between the expandable tubular member 2530 and the 
wellbore casing 2500 and the open hole wellbore section 2505. 

15 In a preferred embodiment, the expandable tubular member 2530 further 

includes a lower section 2565, an intermediate section 2570, and an upper section 
2530. In a preferred embodiment, the wall thicknesses of the lower and 
intermediate secttons, 2565 and 2570, are less than the wail thickness of the upper 
section 2575 in order to optimally facilitate the radial expansion of the expandable 

20 tubular member 2530. 

In a preferred embodiment, the lower section 2565 of the expandable tubular 
member 2530 further includes the chamber 2540 and the end pbte 2545. 

In a preferred embodiment, the expandable tubular member 2530 is further 
provided substantially as disclosed In one or more of the Wtowing: (1 ) U.S. utility 

25 patent applicatton serial no. 08/454,139, attorney docket no. 257913.02, filed on 
12/3/1999, which claimed tiie benefit of ttie filing date of U.S. provisional patent 
application no. 60/1 11.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of ttie filing date of U.S. provistonal 

30 application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent applteation 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed ttie benefit of the filing date of U.S. provisional application no. 60/119.611, 
attxmey docket no, 25791.8; (4) U.S. utility patent appUcation serial no. 09/440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. which dalmed the benefit of 

35 ttie filing date of U.S. provisiondl appBcation no. 60/108,558. attorney docket no. 
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25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utiBty patent application no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
5 application no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the l)enefit of the filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 

10 2/24/2000, which claimed tiie benefit of tiie filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed tiie benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

15 utility patent application no. 09/559,122, attomey docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of Ore filing date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203. attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional appffcation no. 60/143,039, attomey docket no. 

20 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. proviskNtal patent appltoation no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent appHcation no. 60/165,228, 

25 attomey docket no. 25791.39. filed on 11/12/1999, the dtedosures of vtrhich are 
incorporated herein by reference. . 

The mpanslon cone 2535 Is preferably coupled to the support member 
2525. The expansion cone 2535 is further preferably removably coupled to the 
expandable tubular member 2530. The expansion cone 2535 is preferably adapted 

30 to radially expand ttie expandable tubular member 2530 when the expansion cone 
2535 is axially displaced relative to Uie expandable tubular member 2530. The 
expansion cone 2535 is furtiier preferably adapted to convey fluldic materials to 
and/or from tiie chamber 2540. 

In a preferred embodiment, the expansion cone 2535 is provided 

35 substantially as disclosed in one or more of the foltowing: (1) U.S. utility patent 
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application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the fUing date of U.S. provisional patent 
application no. 60/111.293. attorney dodcet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
5 on 2/23/2000. whid) claimed the beneftt of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent appficatksn 
serial no. 09/502.350. attorney docket no. 25791.8.0^, filed on 2/10/2000. which 
claimed the Ijenefit of the filing date of U.S. proviskmal applicatton no..60/1 19.611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 

10 attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benem of 
the filing date of U;S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applfcation no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the lienefit of the filing date of 

15 U.S. provisfonal application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
appBcation no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional . application no. 
60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 

20 U.S. utiBty application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of Vhe filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applkation no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provisional patent application 

25 serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appfication no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. whteh claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attomey docket na 25791.25. filed on 

30 7/29/1999; (12) U.S. proviskmal applteation no. 60/143.039, attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent applteation serial no. 
60/162.671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. proviskmal 
appfication no. 60/159.039. attomey docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provistonal patent application no. 60/159.033. attomey docket no. 25791.37. 

35 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
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attorney docket no. 25791.39, .filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

The chamber 2540 is defined by the interior portion of the lower section 2565 
of the expandable tubular member 2530 below the expansion cone 2535 and above 
5 the end plate 2546. The chamber 2540 is preferably adapted to contain a quantity 
of a fluidic materials having a higher density than the fluidic materials outside of the 
expandable tubular nr^mber 2530. 

The upper sealing member 2555 is preferably coupled to the outside surfoce 
of the upper section 2575 of the expandable tubular member 2530. The upper 

10 sealing member 2555 Is preferably adapted to fluidldy seal the interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the wellbore casing 2500. The upper sealing member 2555 may be any 
number of conventional commercially available sealing members. In a prefen-ed 
embodiment, the upper sealing member 2555 is viton rubber in order to optimally 

1 5 provide load carrying and pressure sealing capacity. 

The lower sealing meml>er 2560 is preferably coupled to the outside surface 
of the upper section 2575 of the expandable tubular member 2530. The lower 
sealing nrwmber 2560 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 

20 and the open hole wellbore section 2505 ' The lower seating member 2560 may be 
any number of conventional oonrinrierdally available sealing nriem^^ In a preferred 
embodiment, the lower sealing menriber 2560 is viton rubber iri order to optimally 
provide load carrying and pressure sealing capacity. 

As illustrated in FIG. 25a, the apparatus 2520 is preferably positioned witiiin 

25 tt)e wellbore casing 2500 and ttie open hole wellbore section 2505 witti tfie 
expandable tubular member 2530 positioned in overlapping relation to the wellbore 
casing 2500. 

As illustrated in FIG. 25b, a quantity of a fluidic material 2580 having a 
der^ity greater ttian the density of ttie fluidic material wittiin ttie region 2585 outside 
30 of the expandable tubular member 2530 is injected into the chamber 2540. In a 
preferred embcKliment. the difference in hydrostatic pressure l>etween the chami>er 
2540 and the region 2585. due to Vhe differences in fluid densities of ttiese regions, 
causes the expandable tubular nnember 2530 to be radially expanded by, and 
extruded off of, the expansion cone 2535. In a preferred embodiment, during the 
35 extrusion process, the position of the support member 2525 is adjusted to ensure an 
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overiapping rela«on between the expandat)le tubular member 2530 and the wellbore 
casing 2500. In a preferred embodiment the quantity of the fluidic material 2580 
initially injected into the chamber 2540 is subsequently increased as the size of the 
chamber 2540 increases during the extaision process. In this manner, high 
5 pressure pumping equipment is typically not required, or the need for it is at least 
minimized. Rather, in an exemplary embodiment, a column of the fluidic material 
2580 is maintained within the support member 2525. 

In an alternative embodiment a compressible cement and/or epoxy is 
Injected into the annular space between the unexpanded portion of the tubular 
10 member 2530 and the wellbore casing 2500 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular stmctural support and fluidic seal is provided around the tubular 
member 2530: 

15 As illustrated in FIG. 25c, in a preferred embodiment after the expandable 

tubular niember 2530 has been completely extmded off of the expansion cone 2535, 
a new section of wellbore casing is formed that preferably includes the radially 
expanded tubular member 2530 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2520 Is used to repair or fomi wellbore 

20 casings, pipelines, and stmctural supports. 

Refening to FIGS. 26a to 26c, an alternative embodiment of an apparatus 
and nrtethod for coupling an expandable tubular member to a preexisting stmcture 
wOl now be described. Refening to Fig. 26a, a wellbore casing 2600 and an open 
hole wellbore section 2605 are positioned within a subterranean fbnrnation 2610. 

25 The wellbbre casing 2600 and the open hole wellbore section 2605 may be 
positioned in any orientation from ttie vertical direction to approximately ttie 
horizontal direction. 

In a preferred embodiment an apparatus 2620 is utilized to form a new 
section of wellbore casing wittiln tt>e open hole wellbore section 2605. More 

30 generally, ttie apparatus 2620 is preferably utilized to fomn or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2620 preferably includes a support member 2625, an 
expandable tubular number 2630, an expansion cone 2635, a slip joint 2640, an 
end plate 2545, a chamber 2650, one or more slip members 2655. one or more 
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sealing members 2670, one or more upper sealing members 2675. and one or more 
lower sealing members 2680. 

The support member 2625 is preferably adapted to be coupled to a surface 
location. The support member 2625 is further coupled to the expansion cone 2635. 
5 The support member 2625 is preferably adapted to convey fluldic materials to and/or 
from the chamber 2640. The support member 2625 may, for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2630 is removably coupled to the 

10 expansion cone 2635. In a prefenred embodiment, the expandable tubular member 
2630 further includes one or more upper and tower sealing members, 2675 and 
2680, on the outskle surface of the expandable tubular member ^30 In order to 
optimally seal the interface between the expandable tubular member 2630 and the 
wellbore casing 2600 and the open hole wellborB section 2605. 

15 In a prefenBd embodiment, the expandable tubular member 2630 further, 

includes a lower section 2685, an intemiediate section 2690, and an upper section 
2695. In a preferred embodiment the wail thicknesses of the lower and 
intermediate sections, 2685 and 2690. are less than the wall thickness of the upper 
section 2695 in order to optimally faaTitate the radial expansion of the expandable 

20 tubular member 2630. 

In a preferred embodiment, the lower section 2685 of the expandable tubular 
member 2630 houses \M slip joint 2640, the end plate 2645, the slips 2655, and the 
sealing members 2670. In a preferred embodiment, the interior portion of the lower 
section 2685 of the expandable tubular member 2630 bek>w the expansion cone 

25 2635 and above the end plate defines the chamber 2650. In a preferred 
embodiment the lower section 2685 of the expandable tubular member 2630 further 
includes one or nriore of the anchoring devtoes described above with reference to 
FIGS, la to 25c. 

In a preferred embodiment, the expandable tubular member 2630 is further 
30 provided substantially as disclosed in one or mors of the following: (1) U^. utiPity 
patent application serial no. 09/454,139, attomey docket no, 25791.3:02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293. attomey dcx*et no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attomey docket no. 25791.7.02, filed 
35 on 2/23/2000, which claimed the benefit of the fifing date of U.S. provisional 
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application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,61 1, 
attorney docket no. 25791.8: (4) U.S. utility patent applicatton serial no. 09/440.338. 
5 attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applteation no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 

10 U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 

15 U.S. utility application no. 0?/511,941, attomey docket no. 25791.16.02, filed on 
2/24/2000. which claimed ttie benefit of ttie filing date of U.S. provisional serial no. 
60/121,907, attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appfication no. 09/588.946. attomey docket no. 25791.17.02, filed on Jun^ 7, 2000, 
which dabned the benefit of the filing date of U.S. provistonal patent application 

20 serial no. 60/137,998. attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/559.122. attomey docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional applteation no. 60/146,203, attomey docket no. 25791.25, filed on 

25 7/29/1999; (\2) U.S. provisional application no. 60/143*039, attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent appiteatk>n serial no. 
60/162.671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provislonal 
application no. 66/159,039, attomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonal patent appHcation no. 60/159,033, attomey docket no. 25791.37, 

30 filed on 10/12/1999; and (16) U.S. provisional patent appUcation no. 60/165,228, 
attomey docket no. 25791.39, filed on 11/122/1999. ttie disckisufes of which are 
incorporated herein by reference. 

The expansion cone 2635 is preferably coupled to the support member 2625 
and ttie slip joint 2640. The expansion cone 2635 is further preferably removably 

35 coupled to tiie expandable tubular member 2630. The expansion cone 2635 
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preferably adapted to radially expand the expandable tubular member 2630 when 
the expansion cone 2635 is axialiy displaced relative to the expandable tubular 
member 2630. The expansion cone 2635 is further preferably adapted to convey 
fluidic materials to and/or from the chamber 2650. 

5 In a preferred embodiment, the expansion cone 2635 is further provided 

substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

10 utility patent application serial no. 09/510,913, atlomey docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
applicatten no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 

1 5 attorney docket no. 25791 .8; (4) U.S. utility patent applicatkm serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. pro\^ional application no. 60/108,558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent appHcatton no. 60/183.546. 
fyed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, atlomey docket 

20 no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisranai application no. 60/124.042. filed on 3/11/1999; (7) U.S. utflity patent 
appHcatton no. 09/512,895. attorney dodcet no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provistonal appltoatton no. 
60/121.841. attorney docket no. 25791.12. fited on 2/26/1999 and U.S. provistonal 

25 appUcalion no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, atlomey docket no. 25791.16.02. filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7. 2000. 

30 whteh claimed the benefit of the filing date of U.S. prpvisk)nal patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

35 provistonal application no. 60/146,203. attorney docket no. 25791.25, filed on 
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7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
5 U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The slip joint 2640 is coupled to the expansion cone 2635 and the end plate 
10 2645. The slip joint 2640 is preferably adapted to permit the end plate 2645 to be 
axially displaced relative to the expansion cone 2635. In this manner, the size of the 
chamber 2650 is variable. The slip joint 2640 may be any number of conventional 
connmerdally available slip joints modified in accordance with the teachings of the 
present disdosure. 

15 The slip jdnt 2640 preferably indudes an upper member 2640a, a resilient 

member 2640b, and a lower member 2640c. The upper member 2640a is coupled 
to the expansion cone 2635 and the resilient member 2640b. The upper member 
2640a is movably coupled to the lower member 2640b. The upper member 2640a 
preferably indudes one or more fluid passages 2640aa that permit the passage of 

20 fluidic materials. The lower member 2640b is coupled to the end plate 2645 and the 
resilient member 2640b. The lower member 2640b is movably coupled to the upper 
member 2640a. The lower menrdter 2640b preferably indudes one or more flukJ 
passages 2640ba that penmit the passage of fluidk: materials. The resilient member 
2640c is coupled between the upper and lower members, 2640a and 2640b. The 

25 resilient member 2640c is prsferat)ly adapted to apply an upward axial force to the 
end plate 2645. 

The end plate 2645 is coupled to the slip joint 2640, the slips 2655, and the 
sealing memt>ers 2670. The end plate 2645 is preferably adapted to seal off a 
portfon of the interior of the tower section 2685 of the expandable tubular member 
30 2630. The end plate 2645 is further adapted to define, in combination with the 
expandable tubular member 2630, and the expansion cone 2635, the chamber 
2650. 

The dianrd>er 2650 Is defined by the interior portion of the lower section 2685 
of the expandable tubular member 2630 below the expansbn cone 2635 and above 
35 the end plate 2645. In a preferred embodiment, the pressurizatton of the chamber 
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2650 causes the expansion cone 2635 to be axially displaced and thereby radially 
expand the expandable tubular member 2630. The chamber 2650 is preferably 
adapted to move upwardly within the expandable tubular member 2630 as the 
expansion cone 2635 and end plate 2645 are axially displaced within the 
expandable tubular member 2630. 

The slips 2655 are coupled to the end plate 2645. The slips 2655 are 
preferably adapted to permit the end plate 2M5 to be displaced in the upward axial 
direction; but prevent axial displacement of the end plate 2645 in the downward 
direction. In this manner, the chamber 2650 is pressurized by injecting fluidic 
materials into the chamber 2650. Because the end plate 2645 is maintained in a 
substantially stationary position, relative to the expandable tubular member 2630. 
during the injection of pressurized fluidic materials into the chamber 2650, the 
pre^urlzatiori of the chamber 2650 preferably axially displaces the expansion cone 
2635. In a preferred embodiment, when the slip joint 2640 is fully extended, the slip 
joint 2640 then displaces the end plate 2645 In the upward axial direction. In a 
preferred embodiment, when the spring force of the elastic member 2640c of the slip 
joint 2640 is greater than the fluidic pressurization force within the chamber 2650, 
the end plate 2645 is displaced In the upward axial direct. 

The sealing members 2670 are coupled to the end plate 2645. The sealing 
members 2670 are further preferably seaHngly coupled to the Interior walls of the 
expandable tubular menrtjer 2630. In this manner, the chamber 2650 is opUmaliy 
pressurized during operation of the apparatus 2620. 

The upper seafing member 2675 is preferably coupled to the outeide surface 
of the upper section 2695 of the expandable tubular member 2630. The upper 
seaHng member 2675 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2695 of the expandable tubular member 2630 
and the wellbore casing 2600. The upper sealing member 2675 may be any 
number of conventional commercially available sealing members. In a preferred, 
embodiment, the upper sealing member 2675 is viton rubber In order to optimally 
provide load carrying and pressure seaOng capacity. 

The lower sealing member 2680 is preferably coupled to the outside surface 
of the upper section 2695 of the expandable tubular member 2630. The lower 
sealing member 2680 is preferably adapted to fluididy seal the interface behveen 
the radially expanded upper section 2695 of the expandable tubular member 2630 
and the open hote wellbore section 2605. The lower sealing member 2680 may be 
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any number of conventional commercially available sealing members. In a preferred 
embodiment, the lower sealing member 2680 is vlton rubber in order to optimally 
provide load carrying and pressure sealing capacity. 

As illustrated in FIG. 26a. the apparatus 2620 Is preferably positioned within 
5 the wellbore casing 2600 and the open hole wellbore section 2605 with the 
ejqwndable tubular member 2630 positioned in overlapping relation to the wellbore 
casing 2600. In a preferred embodiment, the lower section 2685 of the expandable 
tubular member 2630 is then anchored to the open hole wellbore section 2605 using 
one or more of the apparatus and methods described above with reference to FIGS. 
10 la to 25c. 

As illustrated in fIg. 26b, the radial expansion of the expandable tubular 
member 2630 is then initiated by: (1) applying an upward axial force to the 
expansion cone 2635; and/or (2) pressurizing the chamber 2650 by injecting a 
pressurized fluidic nraterial Into the chamber 2650. 

15 In a prefenred embodiment, the expandable tubular member 2630 is radially 

expanded by applying an upward axial force to the expansion cone 2635. In a 
preferred embodiment, once the slip joint 2640 is fully extended, the end plate 2645 
is then axially displaced in the upward direction. In this manner, the end plate 2645 
Wlows the expansion cone 2635. In a preferred embodiment, the chamber 2650 is 

20 pressurized when the fricUonal forces exceed a predetermined value. In this 
manner, the axial displacement of the expansion cone 2635 is provided by applying 
an axial force that is selectively supplemented by prBssurizing the chamber 2650. 

In an aKemative embodiment a compressible cement and/or epoxy Is 
injected into the annular space between the unexpanded portion of the tubular 

25 member 2630 and the wellbore casing 2600 before and/or during the extrusion 
piooess. The compressible cement and/or epoxy Is then preferably permitted to at 
least pariially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member 2630. 

30 As Illustrated in FIG. 26c, in a preferred embodinr>ent. after the expandable 

tubular member 2630 has been completely exbuded.off of the expansion cone 2635, 
a new section of wellbore casing is formed that preferably includes the radially 
expanded tubular member 2630 and an outer annular layer of a fluidic sealing 
material. More generally, ttie apparatus 2620 is used to repair or form wellbore 

35 casings, pipeGnes, and stnictural supports. 
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Referring initially to FIG. 27, a preferred method 2700 of coupling an 
expandable tubular member to a preexisting structure includes the steps of: (1) 
coupling the expandable tubular member to the preexisting structure by axially 
displadng an expansion cone; and (2) radially expanding the expandable tubular by 
5 applying direct radial pressure. 

In a preferred embodiment, as illustrated in FIG. 28, in step 2705, an 
expandable tubular member 2805 is coupled to a preexisting wellbore casing 2810 
positioned within a subtentinean fomiation 2815. In a preferred embodiment, the 
wellbore casing 2810 further includes an outer annular layer 2820 of a fluidic sealing 

10 material such as. for example, cement The expandable tubular member 2805 may 
be coupled to the preexisting wellbore casing 2810 using any number of 
conventional commerctally available methods for coupling an expandable tubular 
memt)er to a preodsting structure such as, for example, pulling an expansion cone 
through a tubular member, or pushing an expansion cone through a tubular member 

15 using a prssswissd fluidic material. In a preferred embodiment, the expandable 
tubular member 2605 is coupled to the preexisting stnidure 2810 using one or more 
of the apparatus and methods disclosed in the following: (1) U.S. utility patent 
application serial no. 09/454.139. attorney dodcet no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisionsd patent 

20 application no. 60/1 11.293, attorney docket no. 25791.3, filed on 12/7/1996; (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
on 2/23/2000, whteh claimed the ben^ of the filing date of U.S. proviskmal 
applteatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.6.02, filed on 2/10/2000. which 

25 claimed ttie benefit of the filing date of U.S. proviskmal application no. 60/1 1 9.61 1 . 
attorney docket no. 25791.8; (4) U.S. utiWy patent application serial no. 00/440.336. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed ttie benefit of 
ttie filing date of U.S. provistonal application no. 60/106,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183.546, 

30 filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523,460, attorney docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02. fited on 2/24/2000. 
which claimed the benefit of the firing dates of U.S. provisional application no. 

35 60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 

. 105 



«^»i.Jd.i4 P83667GB07 

application no. 60/154,047. attorney doclcet no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appHcation no. 09/511.941. attorney dodtet no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney doclcet no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
5 application no. 09/588,946, attorney doclcet no. 25791 .17.02, filed on June 7, 2000, 
which claimed the isenefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attoniey docket no. 25791.23.02, filed on 
4/26/2000. virfiich claimed the benefit of the filing date of U.S. provisional applicatton 

10 no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional applfcatton no. 60/146.203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 

15 appHcation no. 60/159,039, attomey docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033. attomey dodcet no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attomey docket no. 25791.39. filed on 11/12/1999. the dlsctosures of vMch are 
incorporated herein by reference. In a prefemed embodiment, the amount of radial 

20 fficpansion provided In step 1 05 ranges from about 5% to 20%. 

In a prefisnBd embodiment, as illustrated in FIG. 29. in step 2710. at least a 
portfcm of the expandable tubular member 2805 is further radially expanded by using 
a radial expansion tool 2905 to apply direct radial pressure to ttw expandable 
tubidar member 2805. The radial expanston tool 2905 may be any number of 

25 conventtonal radial expansion tools suitable for applying direct radial pressure to a 
tubular member. In a preferred embodiment, the radial expansion tool 2905 is 
provMed substanUally as disclosed, on one or more of the following U.S. Patents: 
5.014.779 and 5,083,608. the dlsctosures of which are incorporated herein by 
reference. In a preferred embodiment, the anwunt of radial expansion of ttw 

30 expandable tubular member 2805 provided in Step 2710 ranges up to about 5%. in 
a preferred embodiment, the radial contact pressures generated by the radial 
expansfon tool 2905 in step 2710 range from about 5.000 to 140.000 psi. in onJer to 
optimally plastically defomi the expandable tubular member 205 to the final desirad 
geometry. 
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In a preferred embodiment, the radial expansion provided in step 2705 is 
limited to the portion of the expandable tubular member 2805 that overlaps with the 
preexisting wellbore casing 2810. In this manner, the high compressive forces 
typically required to radially expand the portion of the expandable tubular member 
2805 that overlaps with the preexisting vi^llbore casing 2810 are optimally provided. 

In an alternative embodiment, the radial expansion in step 2705 radially 
expands the expandable tubular member 2805 to provide an inside diameter 
substantially equal to the inside diameter of the pre-existing wellbore casing 2810. 
In this manner, a mono-diameter wellbore casing is qptlmally provided. 

Thus, the method 2700 provides a 2-step radial expansion process that 
utilizes: (1) a relatively quldc method of radial expansion for the majority of the radial 
expansion; and (2) a high contact pressure method for the remaining radial 
expansion. In several altemative embodiments, the method 2700 is used to form or 
repair wellbore casings, pipelines, or structural supports. 
15 The method 2700 further provides an apparatus and method for coupling an 

expandable tubular member to a preexisting structure. The expandable tubular is 
initially coupled to the preexisting structure by axially displaqng an expansion cone 
within the expandable tubular member. The expandable tubular member is then 
further radially expanded by applying a radial force to the expandable tubular. The 
20 apparatus and method tiave wide application to the fonnation and repair of wellbore 
casings, pipelines, and structural supports. The apparatus and method provide an 
efficient and reliable method for forming and repairing wellbore casings, pipelines, 
and stnjctural supports. In a preferred implementaUon, the initial radial expansion of 
the expandable tubular member by axially displacing the expansion cone provide 
25 from about 5% to 25% of radial expansion, and the subsequent application of direct 
radial pressure to the expandable tubular member provides an additional radial 
expansion of up to about 10%. In this manner, the desired final geometry of the 
radially expanded tubular member is optimally achieved In a time efficient and 
reliable manner. . This method and apparatus is particulariy useful In optimally 
creating profiles and seal geometries for liner tops and for connections between 
Jointed tubulare. 

A mettiod of coupling an expandable tubular member to a preexisting 
stmcture has been described that includes positioning ttie tubular member and an 
expansion cone within the preexisting stnirture, anchoring ttte tubular member to 
35 ttie preexisting structure, axially displacing the expansion cone relative to ttie tubular 
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member by pulling the expansion cone through the tubular member, and lubricating 
the Interface behveen the expansion cone and the tubular member. In a preferred 
embodiment, lubricating the interfece between the expansion cone and the tubular 
member includes: injecting a lubricating fluid into the trailing edge of the interface 
5 between the expansion cone and the tubular member. In a preferred embodiment, 
the lubricating fluid has a viscosity ranging from about 1 to 10,000 centipolse. In a 
prefen^ embodiment, the injecting iridudes: injecHrig lubricating fluid Into a tapered 
end of the expansion cone. In a preferred embodiment, the injecting Includes: 
injecting lubricating fluid into the area around the axial midpoint of a first tapered end 

10 of the expansion cone. In a preferred embodiment, the injecting includes: injecting 
lubricating fluid into a second end of the expansion cone. In a prefen^d 
embodiment, the injecting includes: Injecting lubricating fluid into a tapered first end 
and a second end of the expansion cone. In a prefen^d embodiment, the injecting 
includes: injecting lubricating fluid into an interior of the expansion cone. In a 

15 preferred embodiment, the injecting includes: injecting lubricating fluid through an 
outer surface of the expansion cone. In a preferred embodiment, the injecting 
includes: injecting the lubricating fluid into a plurality of discrete locations atong the 
trailing edge portion. In a preferred embodiment, the lubricating fluid includes 
drilling mud. In a prefen^ embodiment the lubricating fluid further includes: 

20 TorqTrim Hi, EP Mudlib. and DrillN-Slid. In a preferred embodiment, the lubricating 
fluid includes TorqTrim III, EP Mudlib, and Drill-N-Slid. In a prefened embodiment, 
the interface between the expansion corie and the tubular member includes: coating 
the Interior surfece of the tubular member with a lubricant. In a preferred 
embodiment, lubricating the interface between the expansion cone and the tubular 

25 member includes: coating the interior surfece of the tubular member with a first part 
of a lubricant, and applying a second part of the lubricant to the interior surface of 
the tubular member. In a preferred embodiment, the lubricant comprises a metallic 
soap, in a preferred embodiment, the lubricant is selected from the group consisting 
of C-Lube-10, C-PHOS-58-M, and C-PH0S-5W^ In a preferred embodiment, the 

30 lubricant provides a sliding friction coefficient of less than about 0.20. in a pref^Bd 
embodiment, the lubricant is chemically bonded to the Interior surfeoes of the tubular 
memt>ers. In a preferred embodiment, the lubricant is mechanically bonded to the 
interior surfaces of the tubular members. In a preferred embodiment, the lubricant is 
adhesively bonded to the interior surfece of the tubular members. In a preferred 
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embodiment, the lubricant Includes epoxy. molybdenum disulfide, grapiilte. 
aluminum, copper, alumisilicate and polyethylenepolyamlne. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
5 within the preexisting structure, anchoring the tubular member to the preexisting 
structure, and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the tubular rrwmber. The tubular mernber 
preferably includes: an annular member, including: a wail thickness that varies less 
than about 8 %. a hoop yield strength that varies less than about tO %, 

10 imperfections of less than about 8 % of the wall thickness, no failure for radial 
expansions of up to about 30 %, and no necking of the walls of the annular member 
for radial expansions of up to about 25%. 

A niethod of coupling a tubular member to a preexisting structure has also 
been described that Includes injecting a lubrkating fluid into the preexisting 

15 structure, posltraning the tubular member and an expansion cone within the 
preexisting structure, anchoring the tubular member to the preexisting structure, and 
axially displacing the expansion cone relative to the tubular member by pulling the 
expanston cone through the tubular member. In a preferred embcxilment. the 
lubricating fluhl includes: BARO-LUB GOLD-SEAL™ brand drilling mud lubricant. 

20 A lii^hod of coupling an expandable tubular member to a preexisting 

structure has also been described that Inchjdes posHtonIng the expandable tubular 
member and an expansion cone within the preexisSng structure, anchoring the 
expandable tubular member to the preexisting stnjctuie. and 
axially displacing the expanston cone native to the expandable tubular rnember by 

25 pulling the expansion cone through the expandable tubular member. In a preferred 
embodiment, the expandable tubular member Includes: a first tubular member, a 
second tubular member, and a. threaded connectton for coupling the first tubular 
member to the second tubular meimber. in a preferred embodinient, the threaded 
connectton includes: one or more seeding members for sealing the Interfeoe between 

30 the first and second tubular members. In a preferred embodiment, the threaded 
connectton comprises a pin and box threaded connectton. In a preferred 
embodiment, the seaBng members are positioned adjacent to an end portton of the 
threaded connection. In a preferred embodiment, one of the sealing members Is 
positioned adjacent to an end poriton of the threaded connectton; and wherein 

35 another one of the sealing members is not positioned adjacent to an end portion of 
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the threaded connection. In a prefenred embodiment, a plurality of the sealing 
members are positioned adjacent to an end portion of the threaded connection. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes positioning the expandable tubular 
5 member and an expansion cone within the preexisting structure, anchoring the 
expandable tubular member to the preexisting structure, and 
axially displacing the expansion cone relative to the expandable tubular member by 
pulling the expansion cone through the expandable tubular member. In a preferred 
embodiment, the expandable tubular member includes a plurality of tubular 

10 members having threaded portions that are coupled to one another by the process 
of: coating the threaded portions of the tubular members with a sealant, coupling the 
threaded portions of the tubular members, and curing the sealant In a prefened 
embodiment, the sealant is selected from the group consisting of epoxies, 
thermosetting sealing compounds, curable sealing compounds, and sealing 

1 5 compounds having polymerizable materials. In a preferred embodiment, the method 
further includes: Initially curing the sealant prior to radially expanding the tubular 
members, and finally curing the sealant after radially expanding the tubular 
members. In a preferred embodiment, the sealant can be stretched up to about 30 
to 40 percent after curing without ^lure. In a prefenBd embodiment, the sealant is 

20 resistant to conventional weHbore fluldic materials. In a preferred embodiment, the 
material properties of ttie sealant are substantially stable for temperatures ranging 
from about 0 to 450 1=. In a prefened embodiment, ttie method fiiitiier includes: 
applying a primer to the threaded portion&i of the tubular members prior to coating 
ttie ttveaded portions of ttie tubular members witti ttie sealant In a preferred 

25 embodiment ttte prima- Includes a curing catalyst In a preferred embodirhent the 
primer is applied to ttie ttveaded portion of one of tiie tubular membws and tiie 
sealait is appTied to tt» ttireaded portion of ttie ottier one of ttw tubular members. 
In a prefarred embodiinent ttie primer includes a curing catalyst 

A mettHxl of ooupOng a tubular member to a preexisting stnicture has also 

30 been described that includes portioning the tubular member and an expansion cone 
within «ie preexisting stmcture, anchoring ttie tubular member to ttw preexisting 
structure, and axially displacing ttie expansion cone relative to ttie tubular member 
by pulling ttie expansbn cone ttirough ttie expandable tubular mender. In a 
preferred embodiment ttie tubular member includes: a pair of rings for engaging the 
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preexisting structure, and a sealing element positioned between the rings for sealing 
the interface between the tubular member and the preexisting structure. 

A method of coupling a tubular member to a preewsting structure has also 
been described that Includes positioning the expandable tubular member and an 
5 expansion cone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting structure, and axially dtspladng the expansion cone 
relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member. In a prefemed embodiment, the tubular member 
includes one or more slots. In a prefen^d embodiment, the slots are provided at a 

10 preexpanded portion of the tubular member. In a prefen-ed embodiment, the slots 
are provided at a non-preexpanded portion of the tubular member. 

A method of coupling a tubular member to a preexisting stnjcture has also 
been described that includes positioning the expandable tubular member and an 
expansion cone within the preexisting staicture, anchoring the expandable tubular 

15 member to the preexisting structure, and axially displacing the expansion cone, 
relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member. In a preferred embodiment, the tubular member 
includes: a first preexpanded portion, an intermediate portion coupled to the first 
preexpanded portion including a sealing element, and a second preexpanded 

20 portion coupled to the intermediate portion. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting structure, and axially displacing the expansion cone 

25 relative to the expandable tubular member by pulling the expar^ton cone through 
the expandable tubular member by applying an axial force to the expanston cone. 
The axial force preferably includes a. substantially constant axial force, and an 
increased axial force. In a preferred embodiment, the Increased axial force is 
provided on a periodic basis. In a preferred embodiment, the increased axial force 

30 is provided on a random basis. In a preferred embodiment, the ratio of the 
increased ax»l force to the substantially constant axial force ranges from about 5 to 
40%. 

A method of coupling a tubular member to a preexisting structure has also 
been described that Includes positionirig the tubular memt)er and an expansion cone 
35 within the preexisting structure, anchoring the tubular member to the preexisting 
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Structure, and axially displacing the expansion cone relative to the expandable 
tubular member by pushing and pulling the expansion cone through the expandable 
tubular member. In a preferred embodiment pushing the expansion cone includes: 
injecting a pressurized fiuidic material into contact with the expansion cone. 

5 A method of coupling a tubular member to a preexisting structure has also 

been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
staicture, axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the expandable tubular member, and injecting a 

10 curable fiuidic sealing material between the tubular member and the preexisting 
structure prior to axially displacing the expansion cone. 

A method of coupling a tubular member to a preexisting structure has also 
been described Uuit includes positioning tiie tubular member and an expansion cone 
within the preexisting stnjcture, anchoring \he tubular member to the preexisting 

15 structure by increasing the size of the expansion cone, and axially displacing the 
expansion cone relative to the tubular memt>er by pulling the expansion cone 
through the tubular nDember. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 

20 within the preexisting structure, anchoring the tubular member to the preexisting 
structure by heating a portion of the tubular member, and anally displacing the 
expansion cone relative to the tubular member by pulling the expansion cone 
through the tubular member. 

A method of coupling an expandable tubular member to a preexisting 

25 structure has also been described that includes positioning ttie expandable tubular 
member, an expansion cone, and an anchoring device within the prebxisting 
structure, positioning the anchoring device above the expansion cone, anchoring the 
expandable tubular member to the preexisting structure using the anchoring device; 
and axially displadr^ the expansion cone. 

30 A method of coupling an expandable tubular member to a preexisting 

structure has also been described that includes positioning tiie tubular member and 
an expansion cone within the preexisting structure, explosively anchoring tiie tubular 
member to the preexisting structure, and axially displacing the expansion cone 
relative to the tubular member. 



112 



^^^^•^•^^ P83667GB07 

A method of coupling an expandable tubular to a preexisting structure has 
also been described that mdudes fixing the position of an expansion cone within the 
preexisting structure, driving the expandable tubular member onto the expansion 
cone in a first direction, and axiaUy displacing the expansion cone in a second 
5 direction relative to the expandable tubular member, in a preierred embodiment, the 
first and second directions are dHFerent 

A method of coupling an expandable tubular member to a preexisting 
stmcture has also been described that includes placing the expartdable tubular, an 
expansion cone, and a resilient anchor within the preexisting stnjctufe. releasing the 
10 resilient anchor, and axially displacing the expansion cone within the expandable 
tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that Includes placing the expandable tubular 
member, an expansion cone, and an anchor into the preexisting stnjcture. anchoring 

15 the expandable tubular member to the preexisting stmcture by: pivoting one or more 
engagement elements, and axially displacing the expansion cone. In a preferred 
embodiment, pivoting the engagement elements includes: actuating the 
engagement elements. In a preferred embodiment, pivoting the engagement 
elements includes: placing a quantity of a fluidic material onto the engagement 

20 elements. In a prefened embodiment, pivoting the engagement elements includes: 
displacing the expandable tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been descrilied that includes placing the expandable tubular 
mender and an expansion cone into the preexisting stnjcture. placing a quantity of 

25 a fluidic niaterial onto the expandable tubular member to anchor the expandable 
tubular member to the preexisting structure, and axially displacing the expansion 
cone. In a prefened embodiment, the fluidic material comprises a barite plug. In a 
prefenred embodiment, the fluidic material comprises a flex plug. 

A method of coupling an expandable tubular member to a preexisting 

30 structure has also been described that includes positioning the expandable tubular 
member and an expansion cone into the preexisting structure, anchoring the 
expandable tubular member to the preexisting structure by injecting a quantity of a 
hardenable fluidic material Into the preexisting stmcture, at least partially curing the 
hardenable fluidic sealing material, and 

35 axially displacing the expansion cone. 

113 



25791.38.14 P83667GB07 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that Includes placing the expandable tubular 
member and an expansion cone within the preexisting structure, and applying an 
axial force to the expandable tubular member in a downward direction. 
5 A method of oouplhg an expandable tubular member to a preexisting 

structure has also been described that includes placing the expandable tubular 
member and an expansion cone wItWn the preexisting structure, injecting a quantify 
of a first fluidic material having a first density into the region of the preexisting 
structure outside of the expandable tubular member, and injecting a quantify of 9 

10 second fluidic material having a second densify into a portion of the expandable 
tubular member below the expansion cone. In a preferred embodiment., the second 
densify is greater than the first densify. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 

15 member and an expansion cone into the preexisting structure, anchoring the . 
expandable tubular member to the preexisting structure, appfying an axial force to 
the expansion cone, and pressurizing an interior portion of the expandable tubular 
member below the expansion cone. 

A method of coupling an expandable tubular member to a preexisting 

20 structure has also been described that includes placing the expandable tubular 
member and an expansion cone Into the preexisting structure, and appfying an axial 
force to the expandable tubular m^nber. 

An apparatus for coupling a tubular member to a preexisting structure has 
also been described that includes an expandable tubular member, an anchoring 

25 device adapted to couple, the e)q>andable tubular member to the preexisting 
staicture, and an expansion cone movabfy coupled to the. expandable tubular 
member and adapted to radially expand ttie expandable tubular member, including: 
a housing including a tapered first end and a second end. one or more grooves 
fonned in the outer suriiace of Ute tapered first «»d, and one or more axial flow 

30 passages fluMicfy coupled to tt)e grooves. In a preferred embodiment, the grooves 
include circumferential grooves. In a preferred embodiment, ttie grooves include 
spiral grooves. In a preferred embodiment, ttie grooves are concentrated around 
the axial midpoint of the tapered portion of the housing. In a prefenred embodiment, 
the axial flow passages include axial grooves. In a preferred embodiment. \he axial 

35 grooves are spaced apart by at least about 3 inches in the circumferential direction. 
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In a preferred embodiment, the a)dal grooves extend from the tapered first end of 
the body to the grooves. In a preferred ennbodiment, the axial grooves extend from 
the second end of the body to the grooves. Iri a preferred embodiment, the axial 
grooves extend from the tapered first end of the body to the second end of the body. 
5 In a preferred embodiment, the axial flow passages are positioned within the 
housing of the expansion cone. In a preferred embodiment, the axial flow passages 
extend from the tapered first end of the body to the grooves. In a preferred 
embodiment the axial flow passages extend from the tapered first end of the body 
to the second end of the body. In a preferred embodiment, the axial flow passages 

1 0 extend from the second end <rf the body to the grooves. In a preferred embodiment, 
one or more of the flow passages Include inserts having restricted flow passages. In 
a prefen^ed embodiment one or more of the axial flow passages include filters. In a 
prefen^ed emtxxliment the cross sectional area of the grooves Is greater than the 
cross sectional area of the axial flow passages. In a preferred embodiment the 

15 cross-sectional area of the grooves ranges from about 2X10^ in^ to 5X10"^ m\ In a 
preferred embodinr>ent the cross-sectional area of the axial flow passages ranges 
from about 2X10"^ in^ to 5X10^ in^. In a prefen^d embodiment the angle of attack 
of the first tapered end of the body ranges from about 10 to 30 degrees. In a 
preferred embodiment the grooves are; concentrated in a trailing edge portion of the 

20 tapensd fret end. In a preferred embodiment, the angle of Inclination qf the axial 
flow passages relative to the tongitudinal axis of the expansion cone is greater than 
the angle of attack of the first tapered end. In a prefen^d embodiment the grooves 
include: a fiow channel having a first radius of curvature, a first shoulder positioned 
on one side of the flow channel having a second radius of curvature, and a second 

25 shoulder posittoned on the other side of the flow channel having a third radius of 
curvature. In a preferred embodiment, the first, second and third radii of curvature 
are substantially equal. In a preferred embodiment the axial flow passages include: 
a flow channel having a first radius of curvature, a first shoulder positioned on one 
sMe of the flow channel having a second radius of curvature, and a second shoukJer 

30 posittoned on the other side of the flow channel having a third radius of curvature. 
In a preferred embodiment the flrst. second and third radii of curvature are 
substantially equal. In a preferred embodiment, the second radius of curvature is 
greater than the ttv'rd radius of curvature. 

An apparatus for coupling an expandable tubular member to a preexisting 

35 structure has also been described that indudes an expandable tubular number, an 
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anchoring device adapted to couple the expandable tubular member to the 
preexisting stnjcture, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member In 
a preferred embodiment, the expandable tubular member includes: an annular 
5 member, having: a wall thickness that varies less than about 8 %, a hoop yield 
strength that varies less than about 10 %; imperfections of less than about 8 % of 
the wall thickness, no feiilure for radial expansions of up to about 30 %, and no 
necking of the walls of the annular member for nadial expansions of up to about 
25%. 

10 An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been described that inchides an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular memt)er and adapted to radially expand the expandable tubular member. In 

15 a prefenred embodiment, the expandable tubular member includes: a first tubular 
memt>er, a second tubular member, and a threaded connection for coupling the first 
tubular member to the second tubular number. In a prefen^ed embodiment the 
threaded connection includes: one or more sealing members for sealing the 
interface between the first and second tubular members. In a prefened 

20 embodiment, the threaded oonnectton comprises a pin and box threaded 
connection. In a preferred embodiment, the sealing members are positioned 
adjacent to an end portion of the threaded connection. In a preferred embodiment, 
one of the sealing members is positioned adjacent to an end portion of the threaded 
connection, and another one of the sealing members is not positioned adjacent to 

25 an end portion of the threaded connection. In a preferred embodiment, the plurality 
of the sealing members are positkmed adjacent to an end portion of the threaded 
connection. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that Includes an expandable tubular member, an 

30 anchoring device adapted to couple the exparuJable tubular member to the 
preeyisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred emtxxliment the expandable tubular memt>er includes: a layer of a 
lubricant coupled to the interior surface of the tubular member. In a preferred 

35 embodiment, the lubricant comprises a rnetalDc soap. In a preferred embodiment. 
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the lubricant is selected from the group consisting of C-Lube-10, C-PHOS-58-M, and 
C-PHOS-58-R. In a preferred embodiment, the lubricant provides a sliding friction 
coefRdent of less than about 0.20. In a preferred embodiment, the lubricant is 
chemically bonded to the Interior surface of the expandable tubular nrember In a 
5 prefenred embodiment, the lubricant is mechanically bonded to the interior surface of 
the expandable tubular member. In a preferred embodiment, the lubricant is 
adhesively bonded to the interior surface of the expandable tubular member. In a 
preferred embodiment, the lubricant Includes epoxy, molybdenum disulfide, 
graphite, aluminum, copper, alumlsilicate and polyethylenepolyamine. 

10 An apparatus for coupling an expandable tubular member to a preexisting 

stnjcture has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting stmcture, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially eycpand the expandable tubular member. In 

15 a prefenBd embodiment the expandable tubular member includes: a pair of tubular 
members having threaded portions coupled to one another, and a quantity of a 
sealant within the threaded portions of the tubular members. In a preferred 
embodiment, the sealant is selected from the group consisting of epoxies, 
thermosetting sealing compounds, curable sealing compounds, and sealing 

20 compounds having polymerizable materials. In a preferred embodiment the sealant 
includes an initial cure cyde and a final cure cycle. In a prefened embodiment, the 
sealant can be stretched up to about 30 to 40 percent withcxjt failure. In a prefenred 
embodinnent, the sealant is resistant to conventtonal wellbore fiuidic materials. In a 
preferred embodiment, the material properties of the sealant are substantially stable 

25 for temperatures raiding from about 0 to 450 in a preferred embodiment, the 
threaded portions of the tubular members indude a primer for improving the 
adhesion of the sealant to the threaded portions. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been descn1>ed that indudes an expandabte tubular member, an 

30 anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandat>le 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment the expandable tubular member indudes: a pair of rings for 
engaging the preexisting structure, and a sealing element positioned between the 
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rings for sealing the interface between the tubular member and the preexisting 
staicture. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
5 anchoring device adapted lo couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandsd>le tubular member. In 
a preferred embodiment, the expandable tubular member includes one or mora 
stots. In a preferred embodiment, the slots are provided at a preexpanded portion of 
10 the expandable tubular member. In a preferred embodiment, the slots are provided 
at a non-prempanded portion of the tubular member. 

An apparatus for coupling . an expandable tubular member to a preexisting 
stmcture has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
15 preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a prefen-ed embodiment, the expandable tubular member includes: a first 
preexpanded portion, an intennediate portion coupled to the first pr«expanded 
portion including a sealing element, and a second preexpanded portion coupled to 
20 the intermediate portion. 

An apparatus for coupling an expandable tubular member to a preexisting 
stmcture has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexistihg stmcture, an expansion cone movably coupled to the expandable tubular 
member and adapted to radially expand the expandable tubular memt)er. and a 
valveable fluid passage coupled to the anchoring device. 

An apparatus for coupling an expandable tubular member to a preexisting 
stmcture has also been described that includes a first support member, a second 
support member coupled to the first support member, an expansion cone coupled to 
30 the firet support member, an expand£d)ie tubular member coupled to the expansion 
cone, and an anchoring device coupled to the second support member adapted to 
couple the expandable tubular membw to the preexisting stmcture. In a preferred 
embodiment, the anchoring device is positioned above the. expansion cone. In a 
preferred embodiment, the outside diameter of the expar^ion oone Is greater than 
35 the inside diameter of the expandable tubular member. In a preferred embodiment. 
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the outside diameter of the expansion cone is approximately equal to the outside 
diameter of the expandable tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a first support member, a second 
support member coupled to the first support member, an expansion cone coupled to 
the first support member, an expandable tubular member coupled to the expansion 
cone, and an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, an expandable 
expansion cone coupled to the support member, and an expandable tubular 
member coupled to the expansion cone. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that Includes a support member, an expandable 
expansion cone coupled to the support member, and an expandable tubular 
member coupled to the expandable expansion cone. In a preferred embodiment, 
the expandable tubular member Includes one or more anchoring devices. In a 
preferred embodiment, the expandable tubular member includes a slotted end 
portion. 

An apparatus for coupling an expandable tubular to a preexisting structure 
has also been described that includes a support member, an expansion cone 
coupled to the support member, an expandable tubular member coupled to the 
expansion cone including one or more shape memory metal Inserte, and a heater 
coupled to the support member In opposing relation to the shape memory metal 
inserts. 

An apparatus for coupling an expandable tubular merhber to a preexisting 
structure has also been described that includes a support member, 
an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and a resilient anchor coupled to the 
expandable tubular member. In a preferred embodiment, the resilient anchor 
includes a resWent scroD. In a prefeired embodiment, the resilient anchor Includes 
one or more resilient amis. In a preferred embodiment, the resilient anchor 
Includes: one or more resHient radially oriented elements, in a prefened 
embodin»nt. the resirient anchor is adapted to mate v»nth the expansion cone. 
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An expandable tubular member has also been described that includes an 
expandable tubular body, one or more resilient panels coupled to the expandable 
tubular body, and a release member releasably coupled to the resilient panels 
adapted to controllably release the resilient panels. 
5 An apparatus for coupling an expandable tubular member to a pree)dsting 

stmcture has also been described that includes a support member, 
an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular member, including: one or more spikes pivotally coupled to the 

10 expandable tubular member for engaging the preexisting structure. In a preferred 
embodiment, the apparatus ftirther includes one or more corresponding actuators 
for pivoting the spilces. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, 

15 an expansion cone coupled to the support meml^r, an expandable tubular member 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular number, including: one or more petal baskets pivotally cx)upled 
to the expandable tubular member. In a prefen^ embodinf>ent, the apparatus 
further includes one or more corresponding actuators for pivoting the petal baskets. 

20 An apparatus for coupling an expandable tubular member to a preexisting 

stnjcture has also been described that includes a support nr>ember. an expansion 
cone coupled to the support member, an expandable tubular member coupled to the 
expansion cone, including: a slotted porfion provided at one end of ttie e}q3andable 
tubular member. 

25 An apparatus for coupling an expandable tubular member to a preexisting 

stmcture has also been described that includes a support member, an expansion 
cone, an expandable tubular member coupled to the expansion cone, a coupling 
device coupled to the support member and an end portion of the expandable tubular 
mernber. and a mass coupled to ftie end portion of the expandable tubular member. 
In a prefenred embodiment, the weight of the mass Is greater than about 50 to 100 
% of the yield strength of the expandable tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described ttiat includes a support member including a fluid 
passage, an expansion cone coupled to the support member, an expandable tubular 
35 member coupled to the expansion cone, a slip joint coupled to the expansion cone. 
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an end piate coupled to the slip joint, a fluid chamber coupled to the fluid passage, 
the fluid chamber defined by the interior portion of the expandable tubular member 
between Hie expansion cone and the end plate. 

A method <rf coupling a tubular member to a preexisting structure has been 
5 described that includes positioning the tubular member and an expansion cone 
within the preexisting stnidure. axially displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the firet tubular member. In a 
preferred embodiment, axially displacing the expansion cone includes pressurizing 
at least a portion of the interior of the tubular member. In a preferred embodiment, 

10 axially displacing the expansion cone includes: injecting a fluidic material into the 
tubular member. In a preferred embodirnent, axially displacing the expansion cone 
includes: applying a tensile force to the expansion cone, in a preferred 
embodiment, axially displacing the expansion cone includes: displacing the 
expansion cone into the tubular member. In a prefen^ embodiment, axially 

15 displacing the expansion cone Includes: displacing the expansion cone out of the 
tubular member. In a preferred embodiment, axially displacing ttie expansion cone 
radially expands the tubular member by about 10% to 20%. In a preferred 
embodiment, applying direct radial pressure to the first tubular member radially 
expands the tubular member by up to about 5%. In a preferred embodiment, 

20 applying direct radial (xessure to the tubular member includes applying a radial 
force at discrete locations. In a prefemed embodiment, the preexisting stnjcture 
includes a w^lbore casing. In a preferred embodiment, the preexisting structure 
Includes a pipeline. In a preferred mnbodiment. Vno preexisting structure includes a 
structural support 

25 An apparatus ateo has been described that includes a tubular member 

coupled to a preexisting staicture. The tubular menr^r Is coupled to the preexisting 
structure by the process of: posittoning the tubular member and an expansion cone 
within the preexisting stnidure, axially displacing flie expansion cone, removing the 
expansion cone, and applying direct radial pressure to the tubular number. In a 

30 preferred embodiment, axially displacing the expansion cone includes: pressurizing 
at least a portion of the Interior of the tubular mennber. In a preferred embodiment, 
axially displacing the expansion cone includes: injecting a fluidic material into the 
tubular member. In a preferred embodiment, axially displacing the expansion cone 
includes: applying a tensile force to the expansion cone. In a preferred 

35 embodiment, axially displadng the expanston cone includes: displacing the 
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expansion cone into the tubular member. In a preferred embodiment, axially 
displacing the expansion cone includes: displacing the expansion cone out of the 
tubular member. In a preferred embodin»nt. axially displacing the expansion cone 
radially expands the tubular member by about 10% to 20%. In a prefened 

5 embodiment, applying direct radial pressure to the tubular member radially expands 
the tubular member by up to about 5%. In a preferred embodiment, applying direct 
radial pressure to the tubular member includes applying a radial force at discrete 
locations. In a prefen«d embodiment, the preexisting structure includes a wellbore 
casing. In a prefen^ embodiment, the preexisting stnicture includes a pipeline. In 

10 a preferred embodiment, the preexisting structure includes a structural support 

Although this detailed description has shown and described illustrative 
embodiments of the Invention, this description contemplates a wide range of 
modifications, changes, and substitutions, in some instances, one may employ 
some features of the present invention without a corresponding use of the other 

is features. Accordingly, it is appropriate ttiat readers should constme the appended 
claims broadly, and in a manner consistent with the scope of the invention. 



122 



25791.38.14 



P83667GB07 



CLAIMS 

1 . A method of coupling an expandable tubular member to a preexisting 
5 structure, comprising: 

placing the expandable tubular member and an expansion cone within the 
preexisting structure; and 

applying an axial force to the expandable tubular member in a downward 
direction. 

10 

2. The method of claim 1 , wherein axially displacing the expansion cone relative 
to the expandable tubular member by pulling the expansion cone through the 
expandable tubular member indudes applying an axial force to the expansion cone; 

wherein the axial force includes: 
15 a substantially constant axial force; and 

an increased axial force. 

3. The method of claim 2, wherein the increased axial force is provided ori a 
periodic basis. 

20 

4. The method of claim 2, wherein the increased axial force is provided on a 
random basis. 

5. The method of claim 2, wherein the ratio of the increased axial force to the 
25 substantially constant axial force ranges firom 5 to 40 %. 
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1 . A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the tubular member and an expansion cone within the preexisting 
5 structure; 

anchoring the tubular member to the preexisting structure; 
axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member, and 

lubricating the interface between the expansion cone and the tubular ' 
10 member. 



2. The method of daim 1 , wherein lubricating the Interface between the 
expansion cone and the tubular member includes: 

injecting a lubricating fluid into the trailing edge of the interface between the 
15 expansion cone and the tubular member! 

3, The method of claim 2. wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10,000 centipoise. 

20 4. The method of daim 2. wherein the Injecting includes: 

Injecting lubricating fluid Into a tapered end of the expansion cone. 

5. The method of daim 2, wherein the injecting indudes: 

Injecting lubricating fluid into the area around the axial midpoint of a first 
25 tapered end of ttie expansion cone, 

6. The method of daim 2. wherein the ir^ecting indudes: 
bijecUng lubricating fluid into a second end of the expansion cone. 

30 7. The method of daim 2, wherein the injecting indudes: 

injecting lubricating fluid into a tapered first end and a, second end of the 
expansion cone. 

8. The method of daim 2, wherein the Injecting Indudes: 
35 injecting lubricating fluid into an interior of the expansion cone. 
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9. The method of daim 2. wherein the injecting includes: 

injecting lubricating fluid through an outer surface of the expansion cone. 

10. The method of daim 2. wherein the injecting includes: 

injecting the lubricating fluid into a plurality of discrete locations along the 
trailing edge portion. 



11. The method of daim 2, wherein the lubricating fluid comprises: 
drilling mud. 

12. The method of daim 2. wherein the lubricating fluid further indudes: 
TorqTrim III; 

EP Mudlib; and 
DrillN-Slid. 

1 3. The method of daim 2, wherein the lubricating fluid comprises: 
TorqTrim III; 

EP Mudlib; and 
DrillN-Slid. 



14. The method of daim 1, wherein lubricating the interface between the 
expansion cone and the tubular member indudes: 

coating the Interior suiface of the tubular member wHh a lubricant. 

15. The method of daim 1. wherein lubricating the interface between the 
expansion cone and the tubular member Includes: 

coating the interior surface of the tubular meniber with a first part of a 
lubricant; and 

applying a second part of the lubricant to the interior surface of the tubular 
member. 

16. The method of daim 14, wherein the lubricant comprises a metallic soap. 



125 



25791.38.14 Pd3667OB07 

17. The method of claim 14. wherein the lubricant is selected from the group 
consisting of C-Lube-10. C-PHOS-58-M. and C-PHOS-58-R. 



18. The method of daim 14, wherein the lubricant provides a sliding friction 
5 coefficient of less than about 0.20. 

19. The method of daim 14, wherein the lubricant is chemically bonded to the 
interior surfaces of the tubular members. 

10 20. The method of daim 14, wherein the lubricant Is mechanically tx>nded to the 
interior surfaces of the tubular members. 

21 . The method of daim 14, wherein the lubricant is adhesively bonded to the 
interior surface of the tubular memt>ers. 

15 . 

22. The method of daim 14, wherein the lubricant includes epoxy, motyt>denum 
disulfide, graphite, aluminum, copper, alumisilicate and potyethyienepolyamine. 

23. A method of coupling a tubular member to a preexisting structure, 
20 ccKnprising: 

positioning the tubular men^r and an expansbn cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 

axiaily displadng the expanston cone relative to the tut)ular member by 
25 pulling the expansion cone through the tubular mernber, 

wherein the tubular member indudes: 

an annular member, including: . 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
30 Imperfections of less than about 8 % of the wall thickness; 

no failure for radial expansions of up to about 30 %; and 

no necking of the walls of the annular member for radial expansions of up to 
about 25%. 
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24. A methcxJ of coupling a tubular member to a preexisting structure, 
comprising: 

injecting a lubricating fluid into the preexisting structure; 
positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
axialiy displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 



10 25. 



The method of claim 24, wherein the lubricating fluid comprises: 
BARO-LUB GOLD-SEALT** brand drilling mud lubricant. 



26. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

15 positioning the expandable tubular member and an expansion cone within 

the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axialiy displacing the expansion cone retative to ttie expandable tubular 
member by pulling tiie expansion cone ttirough the expandable tubular member, 
20 wherein the e)q:>andable tubular member includes: 

a first tubular member; v 
a second tubular member, and 

a threaded connection for coupling ttie first tubular member to ttie second 
tubular member/the threaded connection including: 

25 one or more sealing members for sealing ttie interface between the first and 

second tubular members. 

27. The method of daim 26, wherein the ttireaded connection comprises a pin 
and box threaded connection. 



28. The method of daim 26, wherein the sealing members are positioned 
adjacent to an end portion of the tiireaded connection. 



35 



29. The method of claim 26, wherein one of the sealing members is positioned 
adjacent to an end portion of the ttireaded connection; and wherein anottier one of 
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the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 



30. The method of dalm 26. wherein a plurality of the seaUng members are 
5 positioned adjacent to an end portion ofthe threaded connection. 

31 . A method of coupling an expandable tubular iriember to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion cone within 
10 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 

wherein the expandable tubular member includes a plurality of tubular 
1 5 members having threaded portions that are coupled to one another by the process 
of: coating the threaded portions of the tubular members virtth a sealant; 

coupling the threaded portions erf the tubular members; and 

curing the sealant 

20 32. The method of dalm 31. wherein the sealant is selected from the group 
consisting of epoxies, thermosetting sealing compounds, curable sealing 
compounds, and sealing compounds having polymerizable materials. 

33. Tte method of daim 31. further including: 

25 in'ttiaily curing the sealant prior to radially expanding the tubular membere;. 

and 

finally curirig the sealant after radially expanding the tubular members! 

34. The method of daim 31. wherein the sealant can be stretched up to about 30 
30 to 40 percent after curing without fiailiffe. 

35. The method of daim 31 , whereni the sealant is restetant to conventional 
welibore flukiic materials. 



128 



36. The method of daim 31 , wherein the material properties of the sealant are 
substantially stat>le for temperatures ranging from about 0 to 450 •F. 

37. The nnethod of daim 31 , further induding: 

5 applying a primer to the threaded portions of the tubular members prior to 

coating the threaded portions of the tubular members with the sealant. 

38. The method of daim 37, wterein the primer indudes a curing catalyst. 

10 39. The method of daim 37, wherein the primer is applied to the threaded portion 
of one of the tubular members and the sealant Is applied to the threaded portion of 
the other one of the tubular members. 

40. The method of daim 37, wherein the primer indudes a curing catalyst. 

15 

41 . A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

20 anchoring the tubular member to the preexisting structure; and 

axially dispiadng the expansion cone relative to the tubular member by 
pulling ttie expansion cone tiirough ttie expandable tubular member, 
wherein the tubular member indudes: 
a pair of rings for engaging the preexisting structure; and 
25 a sealing element positioned between ttie rings for sealing ttie interface 

between tiie tubular member and ttie preexisting structure. 

42. A method of coupling a tubular member to a preexisting structure, 
comprising: 

30 positioning the expandable tubular member and an expansion cone within 

the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially dispiadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 
35 wherein the tubular member Indudes one or more slots. 
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43. The method of daim 42. wherein the slots are provided at a preexpanded 
portion of the tubular member. 

44. The method of claim 42, wherein the slots are provided at a non- 
preexpanded portion of the tubular member. 

45. A method of coupling a tubular member to a preexisting structure, 

comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 
wherein the tubular member includes: 
a first preexpanded portion; 

an intemnedlate portion coupled to the first preexpanded portion Including a 
sealing element; and 

a second preexpanded portion, coupled to the intennediate portion. 

46. A method of coupling a tubular member to a preexisting structure, 
comprising: 

posifioning the expandable tubular member and an expansion cone vwthin 
the preexfefing structure; 

anchoring the expandable tubular meimber to the preexisting structure; and 

axlally displacing the expansion cone relative to the expandable tubular 
member by puUing the exriansion cone through the expandable tubular member by 
implying an aidal force to the expansion cone; 

wherein the axial force includes: 

a substantially constant axial force; and 

an increased axial force. 

47. The method of claim 46, wherein tha increased axial force is provided on a 
periodic basis. 
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48. The method of claim 46. wherein the increased axial force is provided on a 
random basis. 



49. The method of dalm 46. wherein the ratio of the increased axial force to the 
5 substantially constant axial force ranges from about 5 to 40 %. 

51 . A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
10 structure: 

anchoring the tubular member to the preexisting stnicture; and 
axially displacing the expansion cone relative to the expandable tubular 

member by pushing and pulling the expansion cone through the expandable tubular 

member. 

15 

52. The method of claim 51 , vi^erein pushing the expansion cone includes: 
injecting a pressurind fluidic material into contact with the expansion cone. 

53. A method of coupling a tubular member to a preexisting structure, 
20 comprising: 

positioning ttie tubular member and an expansion cone virftWn the preexisting 
structure; 

anchorir^ the tubular member to the preexisting structure; 
axially displacing the expansion cone relative to the tubular, member by 
25 pulling 0ie expansion cone through the expandable tubular member, and 

injecting a curable fluidic sealing material between the tubular member and 
the preexisting sfructure prior to axially displacing the expansion cone. 

54. A mettiod of coupling a tubular member to a preexisting structure. 
30 comprising: 

positioning ttie tut>ular member and an expansion cone wlttiin tiie preexisting 
stnjcture; 

anchoring the tubular member to ttie preexisting stmcture by increasing ttie 
size of the expansion cone; and 
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axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

55. A nnethod of coupling a tubular member to a preexisting structure, 
5 comprising: 

positioning the tubular nnember and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure by heating a 
portion of the tubular member; and 
10 axially displadng the expansion cone relative to the tubular member by 

pulling the expansion cone through the tubular member. 

56. A method of coupling an expandable tubular member to a preexisting 
stnjcture, comprising: 

15 positioning the expandable tubular member, an expansion cone, and an. 

anchoring device within the preexisting structure; 

positioning the anchoring device above the expansion cone; 
anchoring the expandable tubular member to the preexisting structure using 
the anchoring device; and 
20 axially displacing the expansion cone. 

57. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the tubular mennber and an expansion cone within the preexisting 
25 structure; 

explosively anchoring the tubular member to the preexisting stnicture; and 
axially displadng the expansion bone relative to the tubular member. 

58. A method of coupling an expandable tubtdar to a preexisfing structure, 
30 comprising: 

fixing the position of an expansion cone within the preexisting stnicture; 
driving the expandable tubular member onto tiie expansion cone in a first 
direction; and 

axially displadng the expansion cone in a second direction relative to the 
35 expandable tubular memben 
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59. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular, an expansion cone, and a resilient anchor 
within the preexisting structure; 

releasing the resilient anchcr. and 

axially displacing the expansion cone within the expandable tubular member. 

60. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular member, an expansion cone, and an anchor 
into the preexisting structure; 

anchoring the expandable tubular member to the preexisting stnjcture by: 
pivoting one or more, engagement elements; and 
axially displacing the expansion cone. 

61 . The method of daim 60, wherein pivoting the engagement elemmts 
includes: 

actuating the engagement elements. 

62. The method of daim 60, wherein pivoting the engagement elements 
indudes: 

pladng a quantity of a fluldic material onto the engagement elements. 

63. The method of daim 60, wherein pivoting the engagennent elements 
indudes: 

displadng the expandable tubular member. 

64. A method of coupling an expandable tubular member to a preexisting 
structure, comprisirig: 

pladng the expandable tubular member and an expansion cone Into the 
preexisttng structure; 

pladng a quantity of a fluldic material onto the expandable tubular meml>er to 
anchor the expandable tubular member to the preexisting stnicture; and 
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65. The method of claim 64. wherein the fluidic material comprises a barite plug. 
5 66. The method of claim 64. wherein the fluidic material comprises a flex plug. 

67. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion cone into the 
10 preexisting stnjcture; 

anchoring the expandable tubular member to the preexisting structure by 
injecting a quantity of a hardenable fluidic material into the preexisting structure; 
at least partially curing the hardenable fluidic sealing material; and 
axially displacing the expansion cone. 

15 

68. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

pbdng the expandable tubular member and an expansion cone within the 
preexisting structure; and 

20 applying an axial force td the expandable tubular member in a downward 

direction. 

69. A method of coupling an expandable tubular menVber to a preexisting 
strucbire. comprising: 

25 placing the expandable tubular member and an expansion cone within the 

preexisting structure; 

injecting a quantity of a first fluidic material having a first density into the 
region of the preexisting structure outside of the expandable tubular memben and 
Injecting a quantity of a second fluidic material having a second density Into a 
30 portion of the expandable tubular member below the expansion cone; 
wherein the second density is greater than the first density. 

70. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 
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placing the expandable tubular member and an expansion cone into the 
preexisting stnjcture; 

anchoring the expandable tubular member to the preexisting structure; 

applying an axial force to the expansion cone; and 
5 pressurizing an interior portion of the expandable tubular member below the 

expansion cone. 



71 . A method of coupling an expandable tubular member to a preexisting 
strndure, comprising: 

1 0 placing the expandable tubular member and an expansion cone into the 

preexisting structure; and 

applying an axial force to the expandable tubular member. 

72. An apparatus for coupling a tubular member to a preexisting structure, 
15 . comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
20 adapted to radially expand the expandable tubular member, Including: 
a housing including a tapered first end and a second end; 
one or more gnx>ves formed iri the outer surface of the tapered first end; and 
one or more axial flow passages flukJicly coupled to the grooves. 

25 73. The apparatus of daim 72. wherein the grooves comprise circumferential 
grooves. 

74. The apparatus of claim 72. wherein the grooves oc»tiprise spiral grooves. 

30 75. The apparatus of claim 72. wherein the grooves are conceritrated around the 
axial midpoint of the tapered portion of the housing. 

76. The apparatus of daim 72, wherein the axial flow passages comprise axial 
grooves. 

35 
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77. The apparatus of daim 76, wherein the axial grooves are spaced apart by at 
least about 3 inches in the circumferential direction. 



78. The apparatus of dalm 76, wherein the axial grooves extend from the 
5 tapered first end of the body to the grooves. 

79. The apparatus of daim 76, wherein the a)dal grooves extend from the 
second end of the body to the grooves. 

1 0 80. The apparatus of daim 76. wherein the axial grooves extend from the 
tapered first end of the body to the second end of the body. 

81 . The apparatus of daim 72, wherein the axial flow passages are positioned 
within the housing of the expansion cone. 

15 

82. The apparatus of daim 81 , wherein the axial flow passages extend from the 
tapered first end of the body to the grooves. 

83. The apparatus of daim 81 , wherein the axial flow passages extend from the 
20 tapered first end of the body to the second end of the body, 

84. The apparatus of daim 83, wherein the axial flow passages extend from the 
second end of the txxjy to the grooves. . 

25 85. The apparatus of daim 83, virtiereln one or more of the flow passages indude 
inserts having restricted flow passages. 

86. The apparatus of daim 83. wherein one or more of the axial flow passages 
indude filters. 

30 

87. The apparatus of daim 72, wherein the cross sectional area of the grooves is 
greater than the cross sectional area of the axial flow passages. 

88. The apparatus of daim 72, wherein the cross-secUonal area of the grooves 
35 ranges from about 2X1 0^ in^ to 5X1 0"^ inl 
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89. The apparatus of daim 72. wherein the cross-sectional area of the axial flow 
passages ranges from about 2X10"* in' to SXIO"* \n\ 

5 90. The apparatus of dafm 72. wherein the angle of attack of the first tapered 
end of the body ranges from about 10 to 30 degrees. 

91. The apparatus of daim 72. wherein the grooves are concentrated in a trailing 
edge portion of the tapered firet end. 

10 

92. The apparatus of daim 72. wherein the angle of indihatlon of the axial flow 
passages relative to the longitudinal axis of the expansion cone is greater than the 
angle of attadc of the first tapered end. 

15 93. The apparatus of daim 72, wherein the grooves Indude: 
a flow diannel having a first radius of curvature; 
a first shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
20 third radius of curvature. 

94. The apparatus of daim 93. wherein the first, second and third radii of 
cunature are substantially equal. 

25 95. The apparatus of daim 72, wherein the axial How passages Indude: 

a flow channel having a firet radius of curvature; 

a firet shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
30 third radius of curvature. 

96. The apparatus of daim 95, wherein the first, second and thiicl radii of 
cun/ature are substantially equal. 
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97. The apparabs of daim 95. wherein the second radius of curvature is greater 
than the third radius of curvature. 

98. An apparatus for coupling an expandable tubular member to a preexisting 
5 structure, comprising: 

an expandable tubular member. 

an anchoring device adapted to couple the expandable tubular member to 
the preexis^ng structure; and 

an expansion cone nwvably coupled to the expandable tubular member and 
1 0 adapted to radially expand the expandable tubular member; 

wherein the expandable tubular member includes: 

an annular member, having: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10%; 
15 ifnperfectionsoflessthanabout8%ofthewalHhickness; 

no failure for radial expansions of up to about 30 %; and 

no necking of the wails of the annular nt»mber for radial expansions of up to 
about 25%. 

20 99. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member, 

an anchoriiq device adapted to couple the expandable tubular member to 
the preexisting structure; and 
25 an expansion cone movaWy coupled to the expandablie tubular member and 

adapted to radially expand the expandable tubular memben 

wherein the expandable tubular member includes: 

a first tubular member, 

a second tubular member; and 

30 a thrieaded connection for owpling the first tubular meiTU)er to the second 

tubular member, the threaded oonnectkyi including: 

one or more sealing members for sealing the internee between the first and 
second tubular members. 
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100. The apparatus of daim 99. wherein the threaded connecUon comprises a 
pin and box threaded connection. 



101. The apparatus of daim 99. wherein the sealing members are positioned 
adjacent to an end portion of. the threaded connection. 

102. The apparatus of daim 99. wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connedion; and wherein another one of 
the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

103. The apparatus of daim 99. wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

104. Anapparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure: and 

an expansion cone nrwvably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, 

wherein the expandable tubular member indudes: 

a layer of a lubricant coupled to the Interior surface of the tubular member. 



105. The apparatus of daim 104. wherein the lubricant comprises a metallic 



soap. 



106. The apparatus of daim 104. wherein the lubricant is selected from the group 
consisting of C-Lube-10. C-PHOS-Sa^^. and C-PHOS-58-R. 

107. The apparatus of daim 104. wherein the lubricant provides a sliding friction 
coefrictent of less than about 0.20. 

108. The apparatus of daim 104. wherein the lubricant is chemically bonded to 
the Interior surface of the expandable tubular member. 
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109. The apparatus ofclalm 104, vWierein the lubricant is mechanically bonded to 
the Interior surface of the expandable tubular member. 

110. The apparatus of daim 1 04, wherein the lubricant is adhesively bonded to 
5 the Interior surface of the expandable tubular member. 

111. The apparatus of daim 110, wherein the lubricant indudes epoxy, 
molybdenum disulfide, graphite, aluminum, copper, alumisilicate and 
polyethyienepolyamine. 

10 

112. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
15 the preexisting stmdure; and 

an expanston cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular memben 
wherein the expandable tubular member indudes: 
a pair of tubular members having threaded portions coupled to one another, 

20 and 

a quantity of a sealant within the threaded portions of the tubular numbers. 

1 13. The apparatus of daim 112. wherein the sealant Is selected from the group 
consisting of epoxies, themrasetting sealing compounds, curable sealing 

25 compounds, and sealing compounds having polymeriasabie materials. 

1 14. The apparatus of daim 1 12, wherein the sealant indudes an initial cure tyde 
and a final cure cyde. 

30 115. The apparatus of daim 112, wherein the sealant can be stretched up to 
about 30 to 40 percent vi^out failure. 

116. The apparatus of dairri 1 12, wherein the sealant is resistant to conventional 
wellbore fluidic materials. 

35 
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117. The apparatus of dalm 112. wherein the ,«aterial properties of the sealant 
are substantially stable for temperatures ranging from about 0 to 450 -F. 

118. The apparatus of dalm 11 2. wherein the threaded portions of the tubular 
members indude a primer forlmprovlng the adhesion of the sealant to the threaded 
p^ons. 

119. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: . 

an expandable tubular memtier, 

an andioring device adapted to couple the expandable tubular member to 
Ihe preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted b radially expand the expandable tubular memben 

wherein the expandable tubular member indudes: a pair of rings for 
engaging the preexisting strucUjre; and 

a sealing element positioned between the rings for sealing the interface 
between the tubular member and the preexisting structure. 

1 20. An apparatus for coupling an expandable tubular member to a preexisting 
sinjcture, comprising: 

an expandable tubular member; 

an andioring device adapted to couple the expandable tubblar member to 
the preffidsting structure; and 

an expansion cone movabiy coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular memben 

wherein the expandable tubular member indudes one or more slots. 

121. The apparatus of daim 120. wherein the slots are provided at a preexpanded 
portion of the expandable tubular member. 

122. The apparatus of daim 120. wherein the slots are provided at a non- 
preexpanded portion of the tubular member. 
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123. An apparatus for coupling an expandable tubular member to a preexisting 
struchjre. comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting stnicture; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, 
wherein the expandable tubular member includes: 
a first preexpanded portion: 

an Intemiediate portion coupled to the first preexpanded portion including a 
sealing element; and 

a second preexpanded portion coupled to the intemnediate portion. 

124. An apparatus for coupling an expandable tubular member to a preexisting 
15 structure, comprising: 

an expandable tubular memben 

an anchoring device adapted to couple the expandable tubular member to 
the pree}dsting structure; 

an expansion cone mo\«bly coupled to the expandable tubular member and 
20 adapted to radially expand the expandable tubular member; and 
a valveable fluid passage coupled to the anchoring device. 

125. An apparatus for coupling an expandable tubular member to a preesdsting 
structure, comprising: 

25 a first support memben 

a second support mernber coupled to the first support member, 
an expansion cone coupled to the first support member; 
an expandable tubUlar member coupled to the expansion cone; and 
an anchoring device coupled to the second support member adapted to 
30 couple the expandable tubular member to the preexisting stnicture; 

wherein the anchoring device is positioned above the expansion cone. 

1 26. The apparatus of daim 1 25. wherein ttte outside diameter of ttie expansion 
cone is greater than the inside diameter of tite expandable tubular member. 

35 
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127. ■Theapparatusofclaimias.wherBintheoutsldediameteroftheexpansion 
cone .s approximately equal to the outside diameter of the expandable tubular 



member. 



128. 



An apparatus for coupling an expandable tubular member to a preexlstino 
structure, comprising: 

a first support member, 

a second support rnember coupled to the first support member, 
an expansion cone coupled to the first support member; 
an expandable tubular member coupled to the expanskin cone; and 
an exploswe anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

129. An apparatus for coupling an expandable tubular member to a pr«exlstlng 
structure, comprising: 

a support member, 

an expandable expansion cone coupled to the support memben and 
an expandable tubular member coupled to the expansion cone. 

1 30. An apparatus lor coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member, 

an expandable expansion cone coupled to the support member, and 

an expandable tubular member coupled to the expandable expansion cone. 

131. The apparatus of dalm 130. wherein the expandable tubular member 
includes one or more anchoring devices, 

132. The apparatus of claim 130, wherein the expandable tubular member 
includes a slotted end portion. 

1 33. An apparatus for coupling an expandable tubular to a preexisting structure 
comprising: 

a support memben 

an expansion cone coupled to the support memben 
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an expandable tubular member coupled to the expansion cone Including one 
or more shape memory metal Inserts; and 

a heater coupled to the support member In opposing relation to the shape 
memory metal Inserts. 

134. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support memben 

an expansion cone coupled to ttie support memben 
an expandable tubular member coupled to the expandable expansion cone; 
and 

a resilient anchor coupled to ttie expandable tubular member. 

135. The apparatus of daim 134. wherein the resHient anchor Includes: 
a resilient scroll. 

136. The apparatus of claim 134, wherein ttie resilient anchor includes: 
one or more resilient arms. 

137. The apparatus of dalm 134. wherein the resilient anchor includes: 
one or more resilient radially oriented elements. 

138. The apparatus of daim 134, wherein ttie resilient anchor is adapted to mate 
with ttie expansion cone. 

1 39. An expandable tubular member, comprising: 
an expandable tubular body; 

one or more resilient panels coupled to the expandable tubular body; and 
a release member releasabty coupled to ttie resilient panels adapted to 
controllably release ttie resilient panels. 

140. An apparatus for coupUng an expandable tubular member to a preexisting 
structure, comprising: 

a support memt)er, 

an expansion cone coupled to the support memben 
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an expandable tubular member coupled to the expandable expansion cone; 

an anchor coupled to the expandable tubular member. Including- 
one or more spikes pivotally coupled to the expandable tubular member for 
engagir^ the preexisting structure. 

141. Theapparatusofdaim 140. further Including one or more corresponding 
actuators for pivoting the spikes. 

142. An apparatus for coupling an expandable tubular member to a preexisUng 
structure, comprising: 

a support member, 

an expanston cone coupled to the support member; 
an expandable tubular member coupled to the expandable expansion cone; 



and 



an anchor coupled to the expandable tubular member, including: 

one or more petal baskets pivotally coupled to the expandable tubular 
member. 

143. -me apparatus of daim 142. further including one or more corresponding 
actuators for pivoting the petal baskets. 

144. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member, 

an expansion cone coupled to the support member, 

an expandable tubular member coupled to the expansfon cone. Indudlng- 

a stotted portton provided at one end of the expandable tubular member. 

145. An apparetus for coupling an expandable tubular member to a preexisting 

Structure, comprising: 

a support member; 
an expansion cone; 

an expandable tubular member coupled to the expanston cone; 
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a coupling device coupled to the support meml)er and an end portion of the 
expandable tubular member, and 

a mass coupled to the end portion of the expandable tubular memben 
wherein the weight of the mass Is greater than about 50 to 100 % of the yield 
5 strength of the expandable tubular member. 

146. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member Including a fluid passage; 
10 an expansion cone coupled to the support memben 

an expandable tubular member coupled to the expansion cone; 
a slip joint coupled to the expansion cone; 
an end plate coupled to the slip joint; 

a fluid chamber coupled to the fluid passage, the fluid chamber defined by 
15 the interior portion of the expandable tubular member between the expansion cone 
and the end plate. 

1 47. A method of coupling a tubular member to a preexisting stmclure, 
comprising: 

20 positioning ttie tubular member and an expansion cone within the preexisting 

structure; 
axially displacing the expansion cone; 
removing the expansion oone; and 
applying direct radial pressure tb the tubular member. 

25 

148. The method of daim 147, wherein axially displacing the expansion cone 
includes: 

pressurizing at least a portion of the Interior of the tubular member. 

30 149. The method of daim 147. wherein axially displadng the expansion cone 
indudes: 

injecb'ng a fluidic material into the tubular member. 

1 50. The niethod of daim 147, wherein axially displacing the expansion cone 
35 indudes: 

146 
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applying a tensile force to the expansion cone. 

151 . The method of dalm 147. wherein axialiy displacing the expansion cone 
includes: 

displacing the expansion cone into the tubular member. 

152. The method of claim 147. wherein axlally displacing the expansion cone 
includes: 

displadng the expansion cone out of the tubular member. 

1 53. The method of daim 147. wherein axialiy displadng the expansion cone 
radially expands the tubular member by about 10% to 20%. 

154. The method of daim 147. wherein applying dired radial pressure to the first 
15 tubular member radially expands the tubular member by up to about 5%. 

1 55. The method of daim 147. wherein applying dired radial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

20 156. The method of dalm 147, wherein the preexisting stmdure indudes a 
wellbore casing. 

157. The method of dalm 147. wherein the preexisting stnjdure Indudes a 
pipeline. 

25 

1 58. The method of dalm 147, wherein the preexisting stmdure indudes a 
structural support 

159. An apparatus, comprising: 

30 a tubular member coupled to a preexisting strudure; 

wherein the tubular member is coupled to the preexisting structure by the 
process of: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

35 axialiy displadng the expansion cone; . 
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160. The apparatus of claim 159, wherein axtally displacing the expansion cone 
5 includes: 

pressurizing at least a portion of the interior of the tubular member. 

161 . The apparatus of daim 159, wherein axialty displacing the expansion cone 
includes: 

1 0 injecting a fluidic material into the tubular member, 

1 62. The apparatus of daim 159, wherein axially dtspladng the expansion cone 
indudes: 

applying a tensile force to the expansion cone. 

15 

163. The apparatus of daim 159. wherein axially displadng the expansion cone 
indudes: 

displadng the expansion cone into the tubular member. 

20 164. The apparatus of daim 159, wherein axially displadng the expansion cone 
indudes: 

displadng the expansion cone out of the tubular member. 

165. The apparatus of daim 159, wherein axially displadng the expansion cone 
25 radially expands the tubular member by about 1 0% to 20%, 

166. The apparatus of daim 159, wherein applying dired radial pressure to the 
tubular member radially expands the tubular member by up to about 5%. 

30 167. The apparatus of daim 159, wherein applying direct radial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

1 68, The apparatus of daim 159, wherein the preexisting structure indudes a 
welibore casing. 

35 
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o structural support 

ni. Asystemforcouplinganexpandabletubularmembertoa preexisting 
structure, comprising: k iiy . 

10 preexisting structufB; 

means for anchoring the tubular member to the preexisting structure- 
means for axlally displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular memben and 

"^"^ for lubricating the interface between the expansion cone and the 
15 tubular member. 

172. The system of claim 171. wherein the means for lubricating the interface 
between the expansion cone and the tubular member includes: 

"^'^''^^"9«'"bricatingfiuidintothetraillngedgeoftheinterf^^^ 
^ between the expansion cone and the tubular member. 

1^ The system of dalrn 172. wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10.000 centipolse. 

25 174. The system of daim 172. wherein the Injecting includes: 

injecting lubricating fyd bite a tapered end of the expartsion 



cone. 



175. The system of daim 172. Wherein the means for Injecting Includes- 
30 "'l''"'"^'"'^''*'^*^«"'^''^»^«««aroundthe^^ 
30 afirsttapeiedendoftheexpansioncone. 

176. The system of daim 172. wherein the means for injecting Indudes- 

means for injeding lubricating fluid into a second end of the expansion cone. 

35 177. Thesystemofdaim172.whereinthemeansforinjectingindudes: 
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means for injecting lubricating fluid Into a tapered first end and a second end 
of the expansion cone. 

178. The system of claim 172. wherein the means for injecting includes: 

5 means for InjecBng lubricating fluid Into an Interior of the expansion cone. 

1 79. The system of cJalm 1 72, wherein the means for injecting axludes; 
means for InjecUng lubricating fluid through an outer surface of the expansion 

cone. 

10 

1 80. The system of claim 1 72, wherein the means for injecting includes: 
means for injecting the lubricating fluid into a plurality of discrete locations 

along the trailing edge portion. 

15 181. The system of daim 172. wherein the lubricating fluid coir^xises: 
drilling mud. 

182. The system of daim 172, wherein the lubricating fluid further indudes: 
TorqTrim III; 

20 EPMudlib;and 
DrillN-Slid. 

1 83. The system of claim 1 72, wherein the lubricating fluid con^yises: 
TorqTrim III; 

25 EP Mudlib; and 

DrillN-Slid. 

1 84. The systerh of daim 71 1 . wherein the means for lubricating the interface 
between the expansion bone and the tubular member indtide$: 

30 means for coating the interior surface of the tubular member with a lubricant 

1 85. The system of daim 171. wherein the means for lubricating the interface 
between the expansion cone and the tubular mOTiber indudes: 

means for coating the Interior surface of the tubular member with a first part 
35 of a lubricant; and 
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186. ■n«systemotcb,„,i84.wh«»„Helutrtcartcon^,™ea«osoap. 
consist,n9ofC.Lube-10.C.PHOS«^a„dC>PHOSW«. 

m The system of daim 1 84. ^vherein the lubricant Is a«chanlcally bonded to the 
intenor surfaces of the tubular membere. nueoiome 

191 Thesystemofdaimm.wherelnthelubricantisadheslvelybondedtothe 
Intenorsurfaceofthetubularmembefs. naeaiotne 

Z.flde'll^raT ^"^ '"""^ 

d-sulflde. graphite, aluminum, copper, alumlsincale and polyethylenepdyamine. 

m^Asys^ 

stn.cJ"'"''^*''*"'^"'""'"'^'^^"^^^^^ 

anchoring the tubular member to the preexisting sliucture:and 

ou.linnr"''T'''^*''''^"°"«^'^*^*«*^^»»"'^ 
pulling the expansion cone through the tubular member; 

wherein the tubular member includes: 
an annular member Jnduding: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %• 

Imperfections of less than about 8 % of the wall thlAness; 
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no failure for radial expansions of up to about 30 %; and 

no necking of the walls of the annular member for radial expansions of up to 
about 25%. 

194. A system for coupling a tubular member to a preexisfing structure, 
comprising: 

injecting a lubricating fluid into the preexisting structure; 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

1 95. The system of dalm 194, wherein the lubrirating fluid comprises: 
BARO-LUB GOLI>«EAL~ brand drilling mtid lubricant 

1 96. A system for coupBng an expandable tubular member to a preexisting 
stnjcture, comprising: 

means for positioning the expandable tubular member and an expansion 
cone within the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; and 

mearw for axially displadng the expansion cone relative to the expandable 
tubular member by pulling the «cpanslon cone through the expandable tubular 
member. 

wherein tlie expandable tubular member includes: 

a first tubular member; 

a second tubular member; and 

a threaded connection for coupling the first tubular member to the second 
tubular menf*er. the threaded connection including: 

one or more sealing members for seaDng the interface between the first ana 
second tubular nriembers. 

197. The system of daim 196. wherein.the threaded connection comprises a pin 
and box threaded connection. 
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198. The system of daim 196. wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

199. The system of claim 196, wherein one of the^ling members is positioned 
adjacent to an. end portion of the threaded connection; and wherein another one of 
the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

200. The system of daim 196. wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

201 . A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular member and an expansion 
cone wittiin the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; and 

means for axially displadng the expansion cone relative to the expandable 
tubular member by pulling the expansion cone througii the expandable tubular 
member; 

wherein the expandable tubular member indudes a plurality of tubular 
members having threaded portions that are coupled to one another by the process 
of: 

coating the threaded portions of the tubular members with a sealant; 
coupling the threaded portions of the tubular members; and 
curing the sealant 

202. The system of daim 201 . wherein the sealant is selected from the group 
consisting of epoxies. thermosetting sealing compounds, curable seaUng 
compounds, and sealing compounds having polymerizable materials. 

203. The system of daim 201 . further induding: 

means for initially curing the sealant prior to radially expanding the tubular 
memt>(ers; and 
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means forfirally curing the sealant after radially expanding the tubular 
members. 



204. The system of daim 201. vyherein the sealant can be stretched up to about 
30 to 40 percent after curing without failure. 

205. The system of dalm 201, wherein the sealant is resistant to conventional 
weHbore fluidk: materials. 



206. The system of dalm 201. wherein the material properties of the sealant are 
substantially stable for temperatures ranging from about 0 to 450 "F. 

207. The system of daim 201 , further induding: 

means for applying a primer to the threaded portions of the tubular membere 
prior to coating tiw ttireaded portions of ttie tubular membere witii the sealant. 

208. The system of daim 207, wherein the primer indudes a curing catalyst 

209. The system of dalm 207, wherein the primer is applied to the threaded 
portion of one of tiie tubular members and the sealant is applied to \he ttireaded 
portion of ttie ottwr one of the tubular membere. 

21 0. The system of daim 207. wherein tiie primer indudes a curing catalyst 

21 1 . A system for coupling a tubular member to a preexisting staicture, 
comprising: 

positioning tiie tubular member and an expansion cone wittiln tiie preexisting 
structure; 

anchoring tite tubular member to ttie preexisting stnjdure; and 

axially displacing ttie expansion cone relative to ttie tubular member by 
pulling ttie expansion cone ttirough ttie expandabte tubular member, 
. wherein the tubular merTri)er indudes: 
a pair of rings for engaging ttie preexisting structure; and 
a sealing element positioned between ttie rings for sealing the interface 
between ttie tubular member and ttie preexisting stnjcture. 
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^ dls^n, ^ expanse co« ™b.ve to Ih. »^„^«^ 
*^'"»'«'"'»*»"»n*.rlnclgdasoo.ornK«slots. 

•nc»K»<n9 Ih. «^bl. tubular mambar to «» 

wlierelntl»tubi*irman*arlneluda8: 
^ atMpieaxpaiKtedpoftion' 

a »oondp«,,panded portion coupW to Ih. Nam^iate 

.^p™::::r:r''"'^"^=-"»^^ 

anchorto, Ih. ..pa^faMe h,bular membar to th, p^axisBna s»uolur,: aod 
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axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 

wherein the axial force includes: 

a substantially constant axial force; and 

an increased axial force. 

217. The system of claim 216. wherein the increased axial force is provided on a 
periodic basis. 



218. The system of daim 216, wherein the increased axial force is provided on a 
random basis. 



219. The system of daim 216. wherein the ratio of the Increased axiah force to the 
15 substantially constant axial force ranges from about 5 to 40 %. 

220. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
20 preexisting structure; 

means for anchoring the tubular member to the preexisting stmcture; and 
means for axially displadng the expansion cone relative to the expandable 

tubular member by pushing and pulling the expansion cone through the expandable 

tubular member. 



25 
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221. The system of daim 220. wherein the means for pushing the expansion cone 
indudes: 

means for injecting a pressurized fluidic material into contact with the 
expansion cone. 

222. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular rnember and an expansion cone within the 
preexisting structure; 

means for anchoring the tubular member to the preexisting stnicture; 
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means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the expandable tubular member 
and 

means for injecting a curable fluldic sealing material between the tubular 
5 member and the preexisting structure prior to axially displacing the expansion cone. 

223. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
10 preexisting structure; 

means for anchoring the tubular member to the preexisting structure by 
increasing the size of the expansion cone; and 

means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member 

15 

224. A system for coupling a tubular member to a preexisting stwcture. 
comprising: 

means for positioning the tubular member and an expansion cone within the 
. preexisting structure: 

means for anchoring the tubular member to the preexisting structure by 
heating a portion of the tubular memben and 

means for axially displacing the exparision cone relative to the tubular 
member by pulling the expansion cone through the tubular member. 

225. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular member, an expansion cone, 
and an anchoring device within the preexisting structure: 

means for positioning the anchoring device above the expansion cone: 
means for anchoring the expandable tubular member to the preexisting 
structure using the anchoring device; and 

means for axially displacing the expansion cone. 

226. A system for coupling an expandable tubular member to a preexisting 
35 structure, comprising: 
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means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

means for expiosively anchoring the tubular member to the preewsting 
stmcture; and 

means for axially displadng the expansion cone relative to the tubular 
member. 



227. A system for coupling an expandable tubular to a preexisting structure, 
comprising: 

means for fixing the position of an expansion cone within the preexisting 
stnjcture; 

means for driving the expandable tubular member onto the expansion cone 
in a first direction; and 

means for axially displacing the expansion cone in a second direction relative 
to the expandable tubular member 

Wherein the first and second directions are different. 

228. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for ptadng the expandable tubular, an expansion cone, and a resilient 
anchor within the preexisting stmcture; - 

means for releasing the resOient anchor; and 

means for axially displacing the expansion cone within the expandable 
tubular memt>er. 

229. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member, an expansion cone, and 
an anchor into the preexteting structure; 

means for anchoring the expandable tubular member to the preexisting 
stmcture that includes means for pivoting one or more engagement elements; and 

means for axially displacing the expansion cone. 

230. The system of dalm 229. wherein the means for (^voting the engagement 
elements includes: 
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231 The system of claim 229. wherein the means for pivoting the engagement 
elements includes: 

5 means for placing a quantity of a fluidic material onto the engagement 

etements. 



232. The system of daim 229. wherein the means for pivoting the engagement 
elements includes: 

1 0 means for displacing the expandable tubular member. 

233. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
15 into the preexisting structure: 

means for placing a quantity of a fluidic material onto the expandable tubular 
member to anchor the expandable tubular member to the preexisting structure: and 
means for axially displacing the expansion cone. 

20 234. The system ofdalm 233. wherein the fluidic material comprises a barite plug. 

235. The system of daim 233. wherein the fluidic material comprises a flex plug. 

236. A system for coupling an expandable tubular member to a preexisting 
i5 stmcture, comprising: 

means for positioning the expandable tubular member and an expansion 
cone into the preexisting stmcture; 

means for anchoring the expandable tubular member to the preexisting 
stmcture by injeding a quantity of a hardenable fluidic material into the preexisting 
0 stmcture: 

means for at least partially curing the hardenable fluidic sealing material; and 
means for axially displadng the expansion cone. 

237. A system for coupling an expandable tubular member to a preexisting 
5 stmcture. comprising: 
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means for placing the expandable tubular member and an expansion cone 
wHhln the preexisting structure; and 

means for applying an axial force to the expandable tubular member in a 
downward direction. 



238. A system for coupling an expandable tubular member to a preexisting 
stnjcture, comprising: 

means for placing the expandable tubular member and an expansion cone 
within the preexisting stmcture; 

means for injecting a quantity of a first fluidic material having a first density 
into the region of the preexisting structure outside of the expandable tubular 
member; and 

means for injecting a quantity of a second fluidic material having a second 
density into a portion of the expandable tubular member below the expansion cone; 
wherein the second density is greater than the first density. 

239. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for pladng the expandable tubular member and an expansion cone 
Into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; 

means for applying an axial force to the expansion cone; and 
means for pressurizing an Interior portion of the expandable tubular member 
below the «(pansion cone. 

240. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular nrtember and an expansion cone 
into the preexisting structure; and 

means for applying an axial force to the e}qpandable tubular member. 

241. A system for coupling a tubular member to a preexisting structurB. 
comprising: 
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preexisting staicture; 

means for axially displacing the expansion cone; 
means for lenroving the expansion cone; and 
5 means for applying direct radial pressure to the tubular member. 

242. The system of claim 241 . wherein the means for axially displacing the 
expansion cone includes: 

means for pressurizing at least a portion of the Interior of the tubular 
10 member. 

243. The system of claim 241. wherein the means for axially displacing the 
expansion cone Includes: 

means for injecting a fluidic material into the tubular member. 

ID 

244. The system of daim 241 . wherein the means for axially displadng the 
expansion cone includes: 

means for applying a tensile force to the expansion cone. 

20 245. The8y8temofclalm241.whereinthemeansforaxiallydisplacingthe 
expansion cone includes: 

means for displacing the expansion cone into the tubular member. 

246. The system of daim 241 . wherein the means for axially displadng the 
25 expansion cone Indudes: 

means for displadng the expansion cone out of the tubular member. 

247. The system of daim 241. wherein the means for axially displadng the 
«'^'«'«>n«neradlallyexpand8thetubularmemberbyabout10%to20%. 

248. Thesystemofdaim241.whereinthemeansforapplyingdlrectradial 
pressure to the first tubular member radially expands the tubular member by up to 
about 5%. 
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249. The system of daim 241. wherein the means for applying direct radial 
pressure to the tubular member includes means for applying a radial force at 
discrete locatlorts. 

5 250. The system of daim 241. wherein the preexisting structure Includes a 
wellbore casing. 

251. The system of daim 241. wherein the preexisting structure irKiudes a 
pipelihe. 

10 

252. The system of daim 241, wherein the preexisting structure indudes a 
structural support 
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